MUHHUCTEPCTBO OBPA3OBAHUSA U HAYKH P®
DenepajibHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pa30BaTe/ibHOE YUpe:KIeHue BbICIIero 00pa3oBaHus

«TOMCKUM TOCYJAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[Ipopekrop no yueGHOMI paboTe
I1. E. Tposin
«_» 20 r

PABOYASI ITPOTPAMMA YUYEBHOM JUCLIUITJIVHBI
Pagnorexuuyeckue nenu ¥ CUrHAJbI

VYpoBeHs 00pa3oBaHus: BbiCclIee 00pa3oBaHue - 0aKajJaBpuaT

Hampasnenue noarorosku (cnernuaibHocTh): 11.03.01 Pagnorexnnka

Hampasnennocts (mpoduins): Pagmorexunudeckue cpeacTsa nepeaadyu, npuemMa u 00padoTku CUTHAJIOB
dopma 00yueHus: 3a04HasA

@axynpreT: 3UB®, 320uHblil 1 BeyepHUil paKkyabTeT

Kadenpa: TOP, Kajenpa TesekoMMyHHKALHIl 1 OCHOB PATHOTEXHUKHU

Kypc: 2, 3

Cemectp: 3,4,5

VYuebnsiii man Habopa 2015 roga

Pacnipenenenne paboyero BpemeHu

Ne Bunel yueGHOI nesTebHOCTH 3cemectp 4 cemectp Scemectp Bceero Enununel
1 Jlexuun 6 8 14 4acoB
2 IlpakTHueckue 3aHATHSA 2 2 4acoB
3 JlabopartopHbIe pabOTHI 4 4 8 4acoB
4 KoHTpoJIb CAaMOCTOSITEIbHON 4 4acoB
paboThI (KypCOBOM MPOEKT /
KypcoBasi paboTa)
5 Bcero aymuTopHBIX 3aHITHIA 8 8 18 34 4acoB
6 CamoctosTenpHas pabora 28 60 81 169 4acoB
7 Bcero (0e3 3x3aMeHa) 36 68 99 203 4acoB
8 IloaroroBka u cmaya dk3ameHa / 4 9 13 4acoB
3adeTa
9 | OOmas TpyI0eMKOCTh 36 72 108 216 4acoB
3.0 3.0 6.0 3.E

KontposnbsHbie pabotsl: 4 cemectp - 2; 5 cemectp - 1
3aget: 4 cemecTp

DK3aMeH: 5 cemecTp

KypcoBas pabota (mpoekr): 5 cemectp

Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokot Ne 6 oT « 19 » 1 2017 1

JIUCT COTTIACOBAHUN
PabGouas mporpamMmma cocraBiieHa ¢ yd4eToM TpeboBaHM (eaepaTbHOT0 TOCYIapCTBEHHOTO
oOpa3oBarenbHOrO CcTaHaapra Beiciiero obOpazoBanus (PI'OC BO) mo HanmpaBleHUIO MOATOTOBKH
(cnermmansHocTH) 11.03.01 Paamorexnuka, yrBepxkaeHHoro 06 wmapra 2015 roma, paccMoTpeHa |

YTBEp)KJCHA Ha 3aceJaHuH Kadeapsl « _ » 20 ropa, npotokoa Ne
Pazpabotunku:

Houent xag. TOP B. JI. KamuHckwmii

Accucrent kad. TOP JI. A. CeMkuHa

3aBexyrommii odecriednBaromei kad.
TOP A. A. lemupmoB

Pabouast mporpamma cornacoBana ¢ (pakynsTeToM, TpodUINpyOIIeld U BbITycKaroueil kadeapamu
HaIpaBJIeHUs OJTOTOBKHU (CIEIUATBLHOCTH).

Hexan 3uB® . B. Ocurnos
3aBeqyromInid BEITyCKAOIIEH Kad.
TOP A. f. lemupmoB
DKCHEPTHI:
Houent xad. TOP C. U. boromornos
2
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1. Heau v 3a1a4m M CHUTLTAHBI

1.1. Heau qUCHUNIHHBI
M3Y4YCHHE OOIIMX NPHHIIMIIOB ONMUCAHUS PAJMOTEXHHMYECKHUX CHUTHAJIOB U Iienei; (hopMHpOBaHUE
[[EJIOCTHOTO MPEACTABICHUS 0 GPU3NUECKUX U MATEMATHICCKUX MOJEISX, MPUMEHSIEMBIX IS HCCIICIOBAHUS
CUTHAJIOB M IICTICH, B MX €IWHCTBE M B3aWMOCBSI3M; OCBOCHHE METOJOB pacuera MmapamMeTpOB CHUTHAJIOB U
1ernei; TOHMMaHue MPUHITUTIOB pabOThl OCHOBHBIX (DYHKITMOHAIBHBIX Y3JIOB PaIHOAIapaTyphl.

1.2. 3agaun AMCHUILIHHDI
— OCBOGHHE CTYJCHTaMH COBPEMEHHBIX METOJIOB aHalu3a JETEPMUHUPOBAHHBIX M CIy4YalHBIX
CUTHAJIOB, METOJIOB aHAJIN3a PAJUOTEXHUYECKHX IENeil: aHAIOrOBbIX, JUCKPETHBIX U HU(poBbIX. M3ydyeHue
TUCIUIUTMHBL  ««PalnOTEeXHUYECKUE I W CHUTHAIBD) CIOCOOCTBYeT (DOPMHUPOBAHUIO Y CTYICHTOB
OOIIEKYIBTYPHBIX U MPOQeCCHOHANBHBIX KoMIeTeHITHI cooTBeTcTBYIONMX OITOII.

2. Mecto aucunnimubl B ctpykrype OIIOII
Huctummaa «Pammorexanueckue nenu u curHane» (b1.6.21) otHocutest k Onmoky 1 (6Ga3zoBas
4acTh).
[TpeamecTBYOMMUMI AUCHUILUTHHAMHA, (POPMUPYIOIIMMHU HAYaJbHBIC 3HAHUS, SIBIISIOTCS CIEIYIOIINE
IUCHUILTUHBL: Du3nka.
[Tocnemyromumy TUCHUIUTMHAME SIBISTIOTCS: OOIIast Teopust pagruoCBs3H.

3. TpeGoBaHus K pe3yJbTaraM OCBOCHUS JUCHUIIMHBI

[Tponiecc n3yueHus: AUCIUTIIMHBI HAIPABJICH Ha (POPMUPOBAHUE CICAYIONMUX KOMITCTCHITH:

—  OIIK-2 cnocoOGHOCTBIO BBISBIATH €CTECTBEHHO-HAYYHYIO CYIIIHOCTh MPOoOiIeM, BOSHUKAIOUINX B
xone TpodeCcCHOHANBHON NeATENIbHOCTH, MPUBIEKATh AN HMX PELIEHUS COOTBETCTBYIOIIUN (U3HKO-
MaTeMaTU4eCKUi anmnapar;

— IIK-6 roTOBHOCTBIO BBINOJHATH pacdyeT M MPOECKTHUPOBAHUE JIE€Tajed, y3J0B U YCTPOMCTB
PaIMOTEXHUYECKUX CHUCTEM B COOTBETCTBUM C TEXHMYECKMM 3aJlaHMEM C UCIIOJIb30BaHUEM CPEICTB
ABTOMAaTHU3AIMH MPOEKTUPOBAHUS;

B pe3ynbrare u3yueHus IUCHUIUIMHBI CTYIEHT JOJKEH:

— 3HaTb - OCHOBHBICE 3aKOHBl E€CTECTBEHHOHAYYHBIX JUCHUIUIMH TPUMEHUTEITBHO K
npoeCCUOHATBHON  JCSITENIBHOCTH, - METOJAbl MaTeMaTHYECKOTO aHaldu3a, JKCIEPUMEHTAIBHOTO
HCCIIEI0BAHMS M KOMITBIOTEPHOT'O MOJIETTUPOBAHUS PAIMOTEXHUUECKUX CUTHAJIOB U 1IE€TEH; - OCHOBBI TEOPUHU
CHEKTPAJBLHOTO aHAlh3a JIETEPMUHUPOBAHHBIX CHUTHAJIOB; - TOYHBIC M TMPUOJIMKEHHBIE METO/ABl pacyeTa
JETEPMUHUPOBAHHBIX CHUTHAJIOB HAa BBIXOAE JMHEMHBIX YaCTOTHO-W3OMpPATENbHBIX IIeMed; - OCHOBHBIC
METOJIbI aHalin3a MpeoOpa3oBaHUM JETEPMUHUPOBAHHBIX CUTHAJIOB B HEJIMHEWHBIX IEMSAX; - CPEICTBa
TEOPETHUYECKOTO, KOMITBIOTEPHOTO U OJKCIIEPUMEHTAILHOTO  HCCIEAOBaHUS  MpeoOpa3oBaHU
JNETEPMUHUPOBAHHBIX CUTHAJIOB B OCHOBHBIX (D)YHKIIMOHAIBHBIX Yy3J1aX WH()OKOMMYHUKAITHOHHBIX CHCTEM
CBSI3H.

— yMeThb - OMHCHIBATh U OOBSICHATH MPOIECCH B JIMHEWHBIX U HEITMHEUHBIX PAAHMOTEXHUYECKUX
LETISIX, CTPOUTh WX MOJEINH, PEIIaTh 3a/a49H; - PACCUUTHIBATh U U3MEPATH CIIEKTPAIbHBIC XapaKTEPUCTHKU
AQHAJOTOBBIX W JUCKPETHBIX CHUTHAJIOB, - pACCUUTHIBATh U U3MEPATh YACTOTHBIE U BPEMEHHBIE
XapaKTEePUCTUKU aHAJIOTOBBIX JIMHEWHBIX IIEMeH; - OMHCHIBaTh M OOBSCHATH MPOIECCHl B OCHOBHBIX
(GYHKIIMOHATBHBIX Y371aX WH()OKOMMYHHUKAIIMOHHBIX CUCTEM CBSI3M BO BPEMEHHON M YaCTOTHOM 001acTsX.

—  BJIAJeTh - HAaBBIKAMHU TUTAHUPOBAHUS U MPAKTUYECKOTO BBITOJHEHHS JEHCTBUM, COCTABIISIONINX
yYKa3aHHbIE YMEHUS B OTBEICHHOE HA BBIIIOJIHEHHE KOHTPOJILHOTO 33/IaHUsI BPEMsI; - HABBIKAMHU caMOaHaIn3a
pPEe3yJIbTaTOB, B YaCTHOCTH, HABBIKOB MAaTEMaTHYECKOTO aHajJu3a CHUTHAJIOB W PATUOTEXHUUYECKUX IETel C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  BBIYMCIMTENBHBIX  CPEACTB; - HAaBBIKAMH TEOPETHYECKOTO U
AKCIIEPUMEHTAJILHOTO HCCIICIOBAaHUN MpeoOpa3oBaHUl CHTHAJIOB B PAJUOTEXHUYECKHX IIEMAX B pamMKax
(U3MUYECKOTO HKCIIEPUMEHTA U KOMIIBIOTEPHOTO MOJICTHUPOBAHUSI.

4. O0beM QMCUUILIMHBI ¥ BU/IbI Y4eOHOH pa0doThI
OO0wast TpyI0eMKOCTh AUCHUILINHBI cOCTaBIAET 6.0 3a4eTHBIX €AMHUIIBI U MIPEJCTABICHA B TA0IUIE
4.1.
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Tabnumua 4.1 — TpynoeMKOCTh TUCITUTUTAHBI

Bupl yueGHOI 1esITeIbHOCTH Bcero yacos CemecTpsl
3 cemectp 4 cemectp 5 cemectp
AynuTopHbI€ 3aHATHS (BCETO) 34 8 8 18
Jlexumn 14 6 8
[IpakTuueckue 3aHATHS 2 2
JlaboparopHbie pabOTHI 4 4
KoHTpoJib caMoCTOSTENEHON pabOTHI 4
(KypcoBoii IPOEKT / KypcoBasi paboTa)
CamocrosiTenpHas paboTa (Bcero) 169 28 60 81
BrImoiHeHHE KypCOBOTO MPOEKTa 53 20 33
(pabotsr)
Odopmienre 0T4ETOB 110 J1a00PaTOPHBIM 20 6 14
paboram
[ToaroroBka k 1aboparopHbIM paboTam 14 14
[IpopaboTka JIEKIMOHHOTO MaTepuaa 26 12 6 8
[TonroToBka K NpakTUYECKUM 3aHATHUSM, 52 16 12 24
CEeMHHapaM
BoinonHenue KOHTPOIbHBIX paboT 4 2 2
Bcero (6e3 ax3amena) 203 36 68 99
[TonroroBka u ciaua sK3amMeHa / 3a4era 13 4 9
OO61mas TpPyI0eMKOCTh 216 36 72 108
3aueTtHble EnuHnIs 6.0 3.0 3.0
5. Conep:xaHue TUCHMILINHBI
5.1. Pa3nennl AMCHUILIMHBI H BUABI 3aHATHH
Paznens! AMCUMIITUHBL U BUABI 3aHATUHN MpUBEACHBI B Tabmuie 5.1.
Tabmuma 5.1 — Pasmensl IUCIHUAIIINHEL U BUABI 3aHATHA
[TpakT Jlabop Bcero
Camoc
WYECK | aTOpH Kypco wacoB ®opmupyem
Jlexm TOATEN
Hazpanus pa3aenoB IUCHUTUTHHBI ue ble I (6e3 13(S
3aHATH padoT paboTra sK3aMe KOMIETCHITUU
pabora
s bl Ha)
3 cemecTp
1 BBenenne 1 0 0 4 0 5 OIIK-2, ITIK-
6
2 MaremaTiu4decKoe OIrcaHue 3 1 0 12 0 16  OIIK-2, IIK-
AHAJIOTOBBIX CUTHAJIOB 6
3 [IpoxoxaeHue aHAIOTOBBIX 2 1 0 12 0 15 OIIK-2, IIK-
CUTHAJIOB uepe3 JIMHEeWHBIE 6
anekTpudeckue nenu (JIDL)
Hroro 3a cemectp 6 2 0 28 0 36
4 cemectp
4
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4 MareMaTH4eCcKOe OIMCaHue 0 2 4 60 2 66 |OIIK-2, IIK-
PaAMOCUTHAIIOB C PA3TUYHBIMU 6
BUJIaMH MOIYJISIIHN
Hroro 3a cemectp 0 2 4 60 2 68
5 cemectp
5 MareMaTH4yeCcKoe OIHMCaHHe 5 1 1 41 4 48 | OIIK-2, IIK-
HEJIMHEHHBIX 1IeTIeH U METOA0B UX 6
aHaJm3a
6 MareMaTu4ecKoe OIHUCaHHUE 3 1 3 40 47 | OIIK-2, IIK-
JTUCKPETHBIX CUTHAJIOB M IIETICH 6
7 3akioucHue 0 0 0 0 0
Hroro 3a cemectp 8 2 4 81 4 99
Hroro 14 6 8 169 6 203

5.2. Conepskanue pa3/ie/ioB IMCUMILIAHBI (10 JIEKIUSIM)
Copeprkanue pa3zesioB TUCHUILINH (TI0 JIEKIHMIM) MPUBEICHO B Taduuie 5.2.
Tabnuua 5.2 - CopeprkaHue pa3aenoB IUCHUIUIHH (TI0 JEKIUSIM)

®dopmupye

Tpynoe MBIE
ConepxaHue pas3iesioB TUCIUIIIMHBI 1O pyA

HaszBanus pasnenos MKOCTb,
JEKUUAM
q KOMITETEHI]
uu
3 cemecTp
1 BBenenue Beenenne. Knaccudukaius CUTHAJIOB U 1 OIIK-2,
ONMCAHHUE CUCTEM IIepeaun I1K-6
nHpopmanuu: Knaccuduxanus curaanon
Y OCHOBHBIE onpeneneHus. Pusndyeckue
XapaKTEePUCTUKU cUTHaAI0B. O0001IIeHHAs
CTPYKTYpHasi CXeMa CUCTEe-Mbl IIEpefadn
nHpopmaruu. OCHOBHBIE 3a7a4U U
HaszHadyeHne kypca MMOC
Hroro 1
2 Maremaru4ecKkoe ONucaHue ['apmoHMYeCKn aHAIN3 IEPUOTUYECKUX 1 OIIK-2,
AQHAJIOTOBBIX CUTHAJIOB CUTHAJIOB C IIOMOUIBIO I1K-6

TPUTOHOMETPUYECKUX U KOMITJIEKCHBIX
psanoB @Oypre: Moaenu CurHanos u
CIOCOOBI UX MaTEMaTUYECKOTO OMHUCAHUS.
O606menHsIi psg @ypoe. [lorpemHocts
00001IEHHOTO TIPEeCTaBIC-HHUSI.
Hepasencrtso beccens. Pasenctso
ITapcesans. [TonsTue cnekrpa.
KommnekcHslii psin @ypwe 1 ero
IIPUMEHEHHNE JUIsl TApMOHNYECKOTO
aHanu3a

[IpeobpazoBanus Oypbe u 1
CHGKTpaHBHBIﬁ aHaJIn3 Henepnonnqecm/[x
curHaiioB: Ilepuonnueckue u
HeHepI/IO[[I/I‘-IGCKI/Ie CUT'HAJIbI U UX

5
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3 [IpoxoxaeHue aHaJIOTOBBIX
CUTHAJIOB Yepe3 JTMHCHHBIC
anekTpuueckue nenu (JIDL)

cnekTpbl. CIIeKTPHI, CIIEKTPaIbHbIC
IUIOTHOCTH CUTHAJIOB M UX CBOMCTBA.
['paHUIIBI MPUMEHIUMOCTH
npeoOpa3zoBanuii Pypbe u Ux
pacIIMpeHHe ¢ MMOMOIIBbI0 0000IEHHBIX
¢byuknmii. CriekTpaibHast II0THOCTh
MEPHOIMYECKOTO CUTHAJIA

[TpeoOpazoBanus Oypre u Jlarmiaca u ux
MPUMEHEHHUE Ui OMMCAHUS U3MEHEHUN
CHUTHAJIOB B Y3JIaX CHCTEM Iepeaayn
uHpopmaruu: O6o0IeHNe
npeodpaszoBanuii dypoe -
npeoOpa3oBanus Jlamaca. M3yuenue
(YHKIIMOHATBHOM CBSA3H MEXKIY
M3MEHEHUSIMU CUTHAJIOB BO BPEMEHHOM
001acTH U COOTBETCTBYIOIIMMH UM
peoOpa3oBaHUSIMU CIIEKTPOB B
4acTOTHOM obnactu. Teopemsl 0
CIEKTpax

Hroro

YacToTHBIE METOABI aHATIU3A
npoxokaeHus curHanoB uepes (JIDL):
CrnexTpanabHblii METO/ aHAIH3A.
OrneparopHblil METO/I aHAM3a

BpeMeHHbIe METO/IbI aHAIN3A
poxoKAeHus curHanoB uepes (JIDLI):
MeTobl BpeMEHHOTO HHTETPUPOBAHUS
(unterpansl Hroamens). Bzan-mMocBs3b
Pa3IMYHBIX METOJOB aHAIH3a. YCIIOBHUS
HEUCKA)XEHHOU Tepe-/1aui CUTHAIIOB

HUrtoro

OIIK-2,
I1K-6

Hroro 3a cemectp

5 MareMaTH4€eCKOE OIUCaHuE
HEIWMHEWHBIX IeTIEN U METONOB UX
aHajanza

5 cemectp

OCHOBHBIE METOJIBI pacueTa CIeKTpa TOKa
Ha BBIXOJI€ HEJIMHEMHOM JJIEKTPUUYECKON
uenu: [[puHIMNUATbHBIE OTIIMYUS MEKITY
JIMHEWHBIMU 1 HeJIMHEUHBIMHU I1e-TISIMU.
[IpruMmeHeHrne MOJTMHOMUHAIBHON U
KYCOYHO-JIMHEMHOM aIllpoK-CUMalui
BOJIbTAMIIEPHBIX XapaKTEPUCTHK, a TAKKeE
METOJIa OTCUYETHBIX TOUEK JIJIS
CIIEKTPAJILHOTO aHaIM3a KoJieOaHui B
HEJIMHEHUHBIX IeTsIX

Henunelinbie pe30HAHCHBIE YCUIINTENH,
YMHO-KUTETH U IpeoOpa3oBaTesu
yacToThl: HenmuelHoe ycunenue u
oOnacTu ero npuMeHeHus. PezonancHsie
YCHJINTENH, YMHOKATEIH YaCTOTBI U
npeoOpa3oBaTely 4acToThl. Bpe-meHHOE

OIIK-2,
I1K-6

6
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Y CIIEKTPAJIbHOE MPEICTaBICHUS
HAIPSHKEHUN U TOKOB B HEJIM-HEMHBIX
PE30HAHCHBIX YCUJIUTEINE, YMHOXKHUTENE U
npeoOpa3zoBaTeie 4acTOThI

MonynaTopsl aMIIUTYJHBIE, YIIIOBBIE U 1
KBaJlpaTypHble: AMIUIUTYHAs U YIJIOBas
mMoaysauu. Crioco0bl OCYLIECTBIEHHUS.
WX 10CTOMHCTBA U HEAOCTATKHU.
BpemeHHOe 1 CieKTpalIbHOE NpEACTaBIIe-
HUs HaIIPSDKEHUH U TOKOB. [IpuHIMUIIBI
peann3anyy KBaJApaTypHON MOAYISALMY.
BekTopHbIe 1uarpaMMmsbl

JleTekTMpoBaHUE CUTHAJIOB C 1
aMIUTMTYIHOM, YIJIOBOM M KBaJparyp-HOi
MonyJsuusiMu: JleTeKTupoBaHue
aMILTUTYIHO-MOJIYJIUPOBAHHBIX
KOJICOAHUI B HEJIMHEHHBIX ICTISIX.
JIvuHeHbIli, KBaApaTUYHbBINA U
CHUHXPOHHBIN JIETEKTOPHI.
JetexTupoBanue KoueGaHuil ¢ yriioBoi u
KBaIpaTypHOU MOIYISITUSIMU

ABTOr€HEepaTopbl FApMOHUYECKUX 1
koseOanwmii: OnpeneneHue
aBTOKOJIe0aTeIbHOM cucTeMbl. MexaHu3m
BO3HUKHOBEHUS M YCTAaHOBIICHHS
Kojie0aHMii B aBTOreHeparope.
CranoHapHBI PEXUM aBTOT€HEPATOPa,
Oananc ¢a3 u Oananc aMIIUTya. Msrkui
U KECTKUM PEKUMBI CAMOBO30YKICHUM.
Cxemsl aBTOreHeparopos. RC-
TeHepaTOPbl TAPMOHUYECKUX KOJIeOaHUH

Hroro 5
6 MaremaTH4ecKoe ONMCaHnue Juckperusaiusi aHaJIOTOBBIX CUTHAJIOB C 1 OIIK-2,
JTUCKPETHBIX CUTHAIIOB U LIeTiei OTpaHHYEHHBIM cIieKTpoM. Teopema I1K-6

Korensuukosa:IIpeacrasienne
coobuieHnit BeiOopkamu. Jluckperusanus
CUTHAJIOB C OTPAaHUYEHHBIM CIIEKTPOM.
Teopema KorenbHukoBa. BpemeHnHoE 1
CIIEKTPAJIbHOE IIPE/ICTABIICHUS
JUCKPETU3UPOBAHHBIX CUTHAJIOB. AHa-
JIOTOBBIE, TUCKPETHBIE, IU(PPOBHIE
CUTHAJIBI U CBA3b MEXKAY HUMHU

Huckpertnsie (A1) npeobpazoBanus 1
®ypsbe u z-npeoOpazoBanus: [Ipsmoe u
obparnoe JII1®. Boccranosnenue
aHAJIOrOBOTO CUTHAJIA IO

ko3 unmentam JIT1D. CpoiicTra JI1D.
[Ipsimoe u oOpatHoOe z- ipe-00pa30BaHHUs.
CgoiicTBa z — mpeoOpazoBaHU

Maremarndeckoe onucanue u(poBbIX 1

7
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(GuIBTPOB: AHAJIOrOBBIE, TUCKPETHBIE U
udpossie GribTphl. Anddepennnans-
HbI€ PA3HOCTHBIE YPABHEHMUSL.
[Tepenarounsie pyHkuuu. CTpyKTypHBIE
cxemsbl. [Ipumenenue z-npeodbpa3oBaHuit
K OMHCAaHUIO IU(POBHIX GHUIBTPOB

Uroro
Hroro 3a cemecTp
Hroro 14

5.3. Pazpesbl AMCHUILUIMHBI U MEKINCHUIIMHAPHBbIE CBA3M € 00eceYnBAIIMMH (NMPeabIAYIUMH) U
obecneynBaeMbIMH (MOCJIETYIOMUMM) TUCHATIHHAMUA
Paznmensl MUCHUIUIMHBI U MEXIUCIUIUTMHAPHBIC CBSI3U C 00ECICUHBAOIIMMHU (TIPEABIAYIITIME) U
obecrieunBaeMbIMU (TIOCJICTYIOITUMH ) TUCITUIUIMHAMHY TPECTaBICHBI B TabuIe 5.3.
Tabnuua 5.3 - Paznensl AUCHUIUIMHBL M MEKIUCLMITIMHAPHBIE CBS3U

Ne pazfenoB naHHOM JUCLHUILTHHBEL, A7l KOTOPBIX HEOOX0IUMO
HauMeHOBaHUE TUCLUILINH u3ydyeHue 00ecIIeunBAONINX U 00ECIICUNBAEMBIX AUCIIUILINH

1 2 3 4 5 6 7

[IpenmecTByronme JuCHUIITMHBI

1 ®usuka + + + +

[Tocnenyromuye AUCIUILTAHBI

1 Obmras Teopusi pauoCBsI3N + + + +

5.4. CooTBeTcTBHE KOMIIETEeHUMH, opMHUPYyeMbIX IPH W3Y4YEeHUH TUCHUILIUHbI, 1 BU0B 3aHATHIA
CooTBeTcTBHE KOMMETEHIMM, (OPMUPYEMBIX MPH HW3YUYEHWU AUCHUIUIMHBI, U BUAOB 3aHATUUN
IpeJIcTaBlIeHo B Tabiuie 5.4
Tabmuna 5.4 — CooTBeTCTBHE KOMITETEHITUI W BUJIOB 3aHATUH, (OPMHUPYEMBIX TPH U3YYEHUU AUCIUILITUHBI

Buner 3angTnii
KonTpons
CaMoCTOsTe
JTHHOH
K(I){I\L/I;;Te Texun [Tpaktuueck JlaGoparopH  paboTbl Calﬁ(;:lz(s)[ﬂe DOopMBI KOHTPOJIS
ue 3aHATUSL | ble paboThl  (KypcOBOM
pabora

MIPOEKT /

KypcoBas

paborta)

OIIK-2 + + + + + KonTponbHas pabota,
JloMarraee 3amanue,
Oruer no
WHWBHYyaTEHOMY
3aganuio, Koncnekr
CaMOTIOATOTOBKH,
3amura otdyera, OTYET
1o 1aboparopHoit
pabore, 3amura
KYpPCOBBIX ITPOEKTOB
(pabort), Pacuernas
pabora, OtueT o
KypcoBoii pabote, Tect
8
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I1K-6 + +

6. UaTepakTuBHbIE MeTOABI U (OPMBI OPraHU3ALMHU 00yUeHUSI

He npenycmorpeno PYII

7. JIabopaTopHbie padoThI

HanmenoBanue nabopaTopHbIX paboT npuBeieHo B Tadmume 7.1.
Tabmuma 7. 1| — HanmenoBanue 1aboparopHbIXx paboT

KontponpHas padora,
JloMaiiiHee 3a1anue,
Ortuer no
WHIUBUIYAIEHOMY
3ananuto, KoHncrekr
CaMOIIOITOTOBKH,
3ammuTa oTuera, OTUeT
1o J1abopaTopHOU
pabore, 3amura
KYPCOBBIX TIPOEKTOB
(pa6ot), PacueTnas
pabora, Otyer o
KypcoBoii pabote, Tect

®dopmupye
Tpynoe MBIE
HasBanns paznenos HaumeHnoBanue 1a00paTopHbIX padOT | MKOCTb,
q KOMITETEHI]
uu
4 cemecTp
4 Maremarnyeckoe onrcaHue IIpakTrka anmapaTypHOro aHaJn3a 1 OIIK-2,
pPaZOCUTHAJIOB C Pa3JIN4YHBIMHU CUTHAJIOB BO BPEMEHHON U YaCTOTHOM I1K-6
BUJIaMH MOAYJISLIUN obnactax
HccnenoBannue CeKTpOB yIPaBIAIOLIINX 1
CUTHAJIOB
ITpoxokaeHne ynpasistOUIMX CUTHATIOB 2
yepes JIMHEHHbBIE e
Hroro
Hroro 3a cemectp
5 cemecTp
5 MareMaTH4ecKoe OIMUCaHue HccnenoBanre HEMMHEWHOTO YCUIIUTEISA 1 OIIK-2,
HEJIMHENHBIX LENed U METOJIOB UX Y YMHOXKUTEIS YaCTOTHI [1K-6
a
Halmsa Htoro 1
6 MaremaTn4eckoe ONMCaHne AMITTUTYTHBIA MOTYTISITOD OIIK-2,
HWCKPETHBIX CUTHAJ 7 -
Juackpe ¢ OB H HieneH HccenenoBanne 1eTEKTUPOBAHUS 2 IIK-6

Hroro 3a cemecTp

AMIUTUTYIHO-MOIYIIMPOBAHHBIX
KoJre0anuit

Hroro

Hroro

8. IIpakTHyeckue 3aHATUA (CEMUHAPBI)
HanMeHoBaHMe MpaKTHUECKUX 3aHATUHA (CEMUHAPOB) MPHUBEICHO B TabmuIe 8.1.

9
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Tabnuma 8. 1| — HaumeHoBaHMe MPAaKTUYECKHUX 3aHATHH (CEMUHAPOB)

dopmupye
. | Tpynmoe MBbIE
HanmeHOBaHME IPAaKTUUECKUX 3aHATUN
Ha3Banus pa3zaenos MKOCTb,
(cemuHapoB)
q KOMITETEHI]
un
3 cemecTp
2 Maremaru4ecKoe ONHUCaHnue OmnpeneneHyue BpEMEHHBIX U 1 OIIK-2,
AHAJIOTOBBIX CUTHAJIOB CIIEKTPAJIbHBIX XapaKTEPUCTUK I1K-6
NEPUOINYECKUX CUTHAJIOB
Utoro 1
3 IIpoxokaeH1e aHaJIOTOBbIX IIpakTrKa NpUMEHEHMS OLIEPaTOPHOIO U 1 OIIK-2,
CUTHAJIOB Yepe3 JTMHEHUHbIE BPEMEHHOI'0 METOJIOB JJIs pacuera I1K-6
anekrpuueckue nenu (JIDL) MIPOXO’KJICHHUS] CUTHAJIOB YEPE3 JINHENHBIE
AIIEKTPUYECKHUE LENU
Hroro 1
Hroro 3a cemectp 2
4 cemecTp
4 MaremaTrn4yeckoe onrcaHue IIpakTrKa NpUMEHEHHUS BPEMEHHBIX 1 OIIK-2,
PaAMOCUTHAJIOB C PA3IMYHBIMU METOJIOB ISl pacyeTa MpOXOKACHUS I1K-6
BHJIaMH MOAYJIALIMT curHainos uepes JIOL]
Pacuet ciekTpanbHBIX XapaKTEpUCTUK 1
MOJYIMPOBAHHBIX CUTHAJIOB
Hroro
Hroro 3a cemecTp
5 cemectp
5 MaremMaTH4ecKkoe OIMCaHue Pacuer cniekTpa Toka Ha BBIXOJE 1 OIIK-2,
HEJIMHEMHBIX LN U METOAOB UX HEJIMHEMHOMN e METOJIOM YIJIa OTCEYKH ITK-6
aHajau3a Vrtoro 1
6 MaremaTnueckoe onrcaHue Pacuer xone0aTenbHbIX, MOAYIIALUOHHBIX 1 OIIK-2,
JUCKPETHBIX CUTHAJIOB U LieTIEN U JETEKTOPHBIX XapaKTEPUCTUK I1K-6
Hroro
Hroro 3a cemecTp
Hroro

9. CamocTosiTe/ibHasi padoTa
Buael camocTosiTeibHON pabOThl, TPYAOEMKOCTh U (hOpMUPYEMbIE KOMIIETEHIIMHM MPEICTaBICHbI B
tabmnuue 9.1.
Tabnuua 9.1 - Bunbel camocrosTenbHONU paboThl, TPYI0EMKOCTh U (hOpMUpYEMble KOMITETEHIIUU

®opmupy

pr,Z[O €MbIC

Bunaper caMocTOSTENLHON | €MKOCT

HasBanus pa3ngenoB
pas paboThI b,

q)OpMBI KOHTPOJIA
KOMIICTCH

AU

3 cemecTp

10
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npoekTa (padoThl)

1 BBenenue [TpopaboTka JTEKITMOHHOTO 4 OI1IK-2, Koucmexr
Marepuaia I1K-6 CaMOIIOArOTOBKH, TecT
Uroro
2 MaremaTtnuyeckoe ITonroroBka k OIIK-2, JloMaiiiHee 3a1aHue,
OINKMCAHNE aHATIOTOBBIX MPAKTHYECKUM 3aHATHIM, I1K-6 Koncriekr
CUTHAJIOB CeMHUHapam CaMONOJIrOTOBKH, TecT
[TpopaboTKa JEKIIMOHHOTO 4
marepuala
Uroro 12
3 IlpoxoxaeHue IToaroroBka k 8 OI1IK-2, JloMarHee 3aganue,
AHAJIOrOBBIX CUTHAJIOB [IPAKTUYECCKUM 3aHATHUM, [1K-6 Koncnekr
yepes JTUHEIHbIe ceMUHapaMm camomnoarotoBku, Tect
KTPUIECKUE IICTIH
BJJII% pUHCCKHC HE [IpopaboTka JIEKITMOHHOTO 4
(JI5L) Marepuala
Uroro 12
Hroro 3a cemectp 28
4 cemecTp
4 MaremaTnyeckoe BrinonHeHne KOHTPOJIBHBIX 2 OIIK-2, JloMaiiiHee 3aanue,
OIKCAaHUE PAIMOCUTHAJIOB padoT [1K-6 3amuTa otyera, Koncrekr
C Pa3IMYHBIMU BHIAMH TTofroToBKA K 12 ;{aMOHOIIFOTOBKI/Ié
O MPAKTHYECKUM 3aHATHSIM, OOHTPOHBHM pabota,
TYET T
ceMHHapam T 10
WHAUBUIYaTbHOMY
[TpopaboTKa JEeKIIMOHHOTO 6 samanmio, OTYeT 1o
Marepualia naboparopHoii pabore
[TonroroBka k 14
nmabopaTopHBIM paboTam
Odopmiienre 0T4eTOB 10 6
n1a0opaTopHBIM paboTam
BeimonHenmne KypcoBoro 20
npoekTa (paboTsl)
Htoro 60
Hroro 3a cemectp 60
IToaroroBka u chada 3adeTa 4 3auer
5 cemecTp
5 Maremarudeckoe [ToaroToBka k 12  OIIK-2, JlomaliHee 3a1aHue,
ONMCAHUE HETTMHEMHBIX MPAKTHYECKUM 3aHSATHSIM, ITK-6 3amura otuera, KoHCEeKT
Hernenl 1 METOJI0B UX CeMHUHapaMm CaMONoJAroTOBKH, OTUET
HaJTH 10 HHIUBY BHOM
aHammsa [TpopaboTka JTEKITMOHHOTO 4 O MH] gyan oMy
MatepHana 3ajanuio, OTHeT 1o
naboparopHoit padbore,
Odopmienne oT4eToB 1O 7 PacuerHas pabora
nabopaTropHbeIM paboTam
BrlmiotHeHHE KypCOBOTO 18

11

CornacoBaHa Ha noptane N2 16685




Htoro 41
6 Maremarnueckoe BeltosIHEHYE KOHTPOJIBHBIX 2  OIIK-2, JomamHee 3aJaHue,
ONMCAHUE JUCKPETHBIX pabor I1K-6 3anmra KypcoBbIX
CUTHAJIOB U LIeTIeH TToAroToBKa K 12 HpOCKTOI]z (pabor), 3ammura
MPAKTHYECKUM 3aHATHIM, OTHeTd, ROHCIICKT
cemuHapam CaMOMNOATOTOBKH,
KontponsHnas pabora,
[TpopaboTKa JEKIIMOHHOTO 4 OTuer 1o
Mmarcpuaia WHAUBUAYAIIBHOMY
OdopmieHre 0TYETOB 110 7 3ajanuio, OTyer 1o
J1abopaTopHBIM paboTam nabopaTopHoii pabote
BrinonHeHue KypcoBoro 15
npoekTa (paboThl)
Utoro 40
Hroro 3a cemecTp 81
[ToarotoBka u caaya 9 DK3aMeH
9K3aMeHa / 3aueTa
Hroro 182
9.1. Tembl KOHTPOJIBLHBIX PadoT
1. Pacder oTKJIMKa Ha BBIXOJIE TMHEHHOM JIEKTPUUCCKOM LICTIH.
2. Pacuer criekTpa TOKa Ha BBIXO/I€ HEIMHEWHOM LIenn
3. IIpakTuyeckoe NpUMEHEHUE TEOPEM O CIIEKTPax
4. Pacuer xapakTepucTUK UPPOBBIX GUIBTPOB

TpynoeMKoCTh ayAUTOPHBIX 3aHATHH W (QOpMUpyeMble KOMIETEHLMHM B PAMKaxX BBIMOJIHEHUS

10. KypcoBas pabdora (mpoekr)

KypcoBoii paboTh! (mpoekTa) npeacrasiaeHs! Tadmauie 10.1.

Tabmuma 10. 1 — TpymoeMKocTh ayIMTOPHBIX 3aHATHH M (opMHUpyeMble KOMIETEHIIMM B paMKax
BBITIOJIHEHUSI KyPCOBOM paboTHI (TIpOEKTa)
HanmenoBanue aynmuTOPHBIX 3aHITHI Tpynoemkocts,  @opuupyembie
q KOMITETEHIIUU
4 cemectp
[TonroToBka KypcoBoil paboThI OIlIK-2, [IK-6
Hroro 3a cemecTp
5 cemecTp
[ToaroroBka u 3amuTa KypcoBoi paboThI OIIK-2, TTK-6
Hroro 3a cemecTp

10.1 Temb! KypcoBbIX padoT
[TpumepHas TeMaTHuKa KypCOBBIX paboT (TIPOEKTOB):

—  AmHanoroBasi 00pab0TKa CHUTHAJIOB;
—  AHamoroBas U JUCKpeTHasi 00paboTKa CUTHAJIOB;

—  JluckperHas 00paboTKa CUTHAJIOB U Iu(poBast GUIBTpAIIHS.
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11. PeiiTuHroBasi cucreMa /IJisi OEHKH yCIIeBA€MOCTH CTYIEHTOB
He npenycmoTrpeno

12. YuyeOHO-MeTOAMYECKOE H MH(OPMAIITHOHHOE O00ecTieyeHue TUCHUILINHBI

12.1. OcHoBHas JquTEpaTypa
1. Pagmorexnmyeckue mnenu ¥ curHanbl. Yacte 1 Teopus cUrHamoB W JUHEHHBIE LENU: Y4YeOHOE
nmocoobue / Kaparaeea H. A. - 2012. 261 c. [DOnekrponsslii pecypc] - Pexum npocryma:
https://edu.tusur.ru/publications/2798, nara obpamenus: 05.03.2017.
2. Pamuorexnudeckue nenu u curHanbl. Yacte 2 JluckperHas oOpaboTka CUTHAIIOB U mU(poBas
bunprpanmsa: YueOnoe mocoobmue / Kaparaea H. A. - 2012. 257 c. [DnexrpoHHbId pecypc] - Pexum
nocrymna: https://edu.tusur.ru/publications/2799, nara obpamenus: 05.03.2017.

12.2. lomosiHuTEIbHAS JIUTEPATYpa

1. Tonoporckuit N.C. PanuoTexHuueckue menu U CUTHAIBL: ydeOHOe mocoOue i By30B. - M.:
Hpoda, 2006. - 717 c. (Hanuuue B 6udbmmorexke TYCVYP - 3 9k3.)

2. backako C.U. Paguorexunueckue nenu u curdaibl. M.: Beicm. mkomna, 2003.-462c¢. (Hamudue
B Onbmmorexke TYCVYP - 69 3k3.)

3. Cubepr Y.M. lemnu, curnansl, cuctemsl: B 2-x yactsx./Ilep. C anrn.-M.: Mup, 1988-U1.336¢.
(mamuue B oubmmotexe TYCVYP - 39 3k3.)

4. Cubepr Y.M. lemnu, curnansl, cuctemsl: B 2-x yactsx./Ilep. C anrn.-M.: Mup, 1988-U2.360c.
(mamuue B oubmmotexe TYCVYP - 32 3k3.)

12.3 YueOHO-MeTOANYECKHE MTOCOOHS

12.3.1. O0s3aTesibHbIC Y4eOHO-MeToANYeCKHe MOco0us

1. Paguorexnuueckue nenu u curHaibl. Yacte 1 Teopusi CUTHAJIOB M JIMHEHHBIEC HeH: YU4eOHO-
metonndeckoe nocodue / Kaparaesa H. A., Kucenes I1. C. - 2012. 34 c. [OnexrponHsIii pecypc] - Pexum
noctymna: https://edu.tusur.ru/publications/2790, nara obpamenus: 05.03.2017.

2. Pammorexnudeckue nenu U curHainsl. Y. 2 HenmueliHas paqnoTexHuka: Y4eOHOe METOIUIEeCKOe
noco6ue / Kamunckuii B. JI., TenemyxoBckas JI. U. - 2012. 27 c. [DnexTpoHHbIH pecypce] - Pexum nocrymna:
https://edu.tusur.ru/publications/2791, nara oo6pamenus: 05.03.2017.

3. Pagnorexnuueckue unenu u curHaiuel. JluckperHas oOpaboTka curHajaoB M mudposas
¢unsTpanus: Meronuueckre ykazaHus 10 BBIIIOJTHEHHUIO KypcoBoil pabotel / Kaparaesa H. A. - 2012. 70 c.
[OnexrpoHHblii pecypc] - Pexum npoctyma: https://edu.tusur.ru/publications/2792, nara oOpamieHus:
05.03.2017.

4. PagnorexHuueckue uenu M curHansl. Yacte 1: JlaGopaTopHblii NHpakTUKyM IO Kypcy
«PagrorexHuueckue nenu u curHansly. Teopus curHanos. / Kaparaesa H. A., boromonos C. U. - 2013. 36
c. [Onextponnsiii pecypc] - Pexxum nocrtyma: https://edu.tusur.ru/publications/3417, nara oOpareHus:
05.03.2017.

5. Pagnorexnuueckue wnenu M curHanel. Yacte 2: JlaGopaTopHbIf NpakTHKYM IO Kypcy
«PagnorexHuyeckue 1enu u curnane». Hemnneitnsie nenu. / boromonos C. U., Kamunckuii B. JI. - 2013.
29 c. [OnextponHblit pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/3418, nara oOpameHus:
05.03.2017.

6. PaguorexHuueckue LeNM U CUTHaIbl: MeTonuueckue yKa3aHdWs 10  OpraHU3alUH
camocrosaTenbHor padbotel / boromonos C. U. - 2012. 25 c. [Onekrponnsiii pecypc| - Pexxum nocryma:
https://edu.tusur.ru/publications/1638, nata oo6pamenus: 05.03.2017.

Meroandeckue yka3zaHUsl 10 NPAKTHYECKUM 3aHITUSAM U CAMOCTOSITEIbHOM padoTe, HEOOXOMUMON AJIs
VCIIENITHOTO HM3YYEHHUS TEOPETHUECKOTO MaTephalia, BBITIOJIHEHUS pPacuyeTHO-TpaQHUECKUX 3aaHu,
NpUBE/ICHBI B yueOHO-MeTOIUIeCcKiX mocoousx (cM. myHKT 12.3.1. [1,2]) u y4eOHbIX mocoOusX (CM. MMyHKT
12.1. [1]):

Kaparaeea H.A. PagmorexHmueckue IeNMM W CHUTHAIBL Teopus CHUTHAIOB W JIMHEWHBIE memw I[IpakTudeckue
npuioxenus 2.9 c¢tp.46-55; 5.6 ctp.114-121; 6.4 c1p.132-145; 7.5 cTp.162-166; 11.5 6 cTp.217-222.

12.3.2 Y4yeOHO-MeTOAMYECKHE TTOCOOUS ISl JIMI] C OTPAHNYEHHBIMHA BO3MOKHOCTAMMU 310POBbS
Y4eOHO-MeToquYEeCKUE MaTepuabl sl CAaMOCTOSITETbHON U ayIUTOPHOM pabOThI 0OyUYarOLUIUXCs U3
qucjia HWHBAJIMUAOB MPCAOCTABIAIOTCA B (I)OpMaX, AIalITUPOBAHHBIX K OrPaHUYCHUAM HUX 3O0POBbIA H
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BOCTIPUATHSI HH(POPMALINH.
JIJ1s1 IM1 ¢ HAPYUIEHUSIMH 3PeHUst:
- B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;
- B IIe4aTHOW (hopMe YBEITMUYEHHBIM IIPH(PTOM.
JI1s1 1M1 ¢ HAPYLIEHUsIMM CJIyXa:
- B (hOpMeE DIIEKTPOHHOTO IOKYMEHTA,;
- B Ie4aTHOM (hopme.
JI1s1 1M1 ¢ HApYUIEeHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:
- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA,;
- B Ie4aTHoOM (hopme.

12.4. Pecypcnl cetu UHTEpHET

12.4. ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE, IOUCKOBbIE CUCTEMbI H TPedyeMoe IPOorpaMMHoOe
olecreyenue
1. KommnbrotepHslil 1a00paTopHBIi MPAKTUKYM O Kypcy "PajinorexHudeckre Hend U CUTHAJbI" —
M.: BHTHLI, 2008. - Ne50200800874 (CunerennctBo Ne 10434 00 oTpacieBoii perucrpanuu pa3paboTku
B «OtpacneBoM QoHae aiaroputMoB u mporpamMm» oT 25.04.2008 MockBa) Pexum npocryna:
http://edu.tusur.ru/training/publicatos/1760
2. MathCad 13.

13. MarepuajibHO-TeXHHYECKOe oDecredeHHe TUCIUTLTHHBI
13.1. O61ue TpedOBaHMSI K MATEPHAIbHO-TEXHHYECKOMY 00ecredeHHuI0 JUCITUIIMHBI

13.1.1. MarepuaibHO-TeXHHYECKOE O0ecrevyeHue 1JIs1 JIeKIUOHHBIX 3aHATHIl
I[J'ISI IMPOBCACHHA 3aHATHI JICKOIMOHHOI'O THUIIA, I'PYHNIIOBBIX W HMHAWBUAYAJIBHBIX KOHchII)TaIII/II;'I,
TEKYIIEr0 KOHTPOJS ¥ MPOMEKYTOYHOW aTTeCTAllMU HCIONB3YyeTCs ydeOHasl aymuTOpHsl, ¢ KOJUYECTBOM
MOCa0YHBIX MeCT He MeHee 40, 000pyoBaHHas TOCKOH M CTaHIAPTHOW y4eOHOI MeOebIo.

13.1.2. MarepuaJbHO-TEXHHYECKOe O0ecnedeHne I NPAKTHYCeCKUX 3aHATHI
Jis mpoBeleHHs] TNMPaKTUYeCKUX (CEeMHUHApCKHUX) 3aHATHM MCHOJb3yeTcsl ydeOHas ayauTopus,
pacrnionioxkeHHas 1o aapecy 634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuna, 1. 47, 3 stax, ay.
318. Cocras ob6opynoBanus: YueOHas me0enb; Jlocka MarHuTHO-MapkepHas -1mrt., 16 pabounx craHiuil Ha

6a3ze nporeccopoB Intel Core 15; quaronans mouutopoB 24", Oneparnmonnas cucrema: Microsoft Windows
7

13.1.3. MarepuaJjibHO-TeXHHYecKOe obecnevyeHue A5 J1a00paTopHbIX padoT

Jns  mpoBemeHWs  JTaOOPaTOPHBIX  3aHATHH  HMCIONB3YeTCsl  y4eOHO-MCCIIeOBaTENbCKast
BBIUMCIIUTENbHAs Jaboparopusi, pacrojioxkeHHas 1o azapecy 634034, Tomckas oGnactb, TI. ToMck,
Bepmmnuna ynuuna, a. 47, 3 srax, ayn. 314. 16 pabounx cranuuii Ha 6a3e npoueccopoB Intel Core i5;
auaroHanb MOHMTOpoB 24", OnepaunonHas cuctema: Microsoft Windows 7 IIporpammuoe oGecrnieueHue:
LibreOffice; Mozilla Firefox, Google Chrome; ClamAV; WinDjView; Adobe Reader; 7-Zip; Qucs; Scilab;
Qt Framework; Velleman PcLab2000LT; Altera Quartus Prime Lite Edition; PTC Mathcad 14; Keysight
SystemVue; Keysight Advanced Design System (ADS); Keysight Electromagnetic Professional (EMPro)

13.1.4. MaTrepuaJIbHO-TeXHHYECKOe o0ecredyeHue IS CaMOCTOSATEJIbHOM padoThl

JUiss  BBINIOJHEHUS  CAMOCTOSATENbHOM  paboThl  MCHONb3yeTcs  y4eOHO-MCCIeoBaTeNIbCKast
BBIUMCIIUTENbHAs Jlaboparopusi, pacroyiokeHHas 1o azapecy 634034, Tomckass obnactb, I Tomck,
Bepmmnuna ynuna, a. 47, 3 stax, ayn. 314. 16 pabouux cranuuii Ha 6a3ze mpoueccopos Intel Core i5;
nuaroHanb MOHUTOPOB 24", OnepannonHas cuctema: Microsoft Windows 7 IlporpammHoe obecnieueHue:
LibreOffice; Mozilla Firefox, Google Chrome; ClamAV; WinDjView; Adobe Reader; 7-Zip; Qucs; Scilab;
Qt Framework; Velleman PcLab2000LT; Altera Quartus Prime Lite Edition; PTC Mathcad 14; Keysight
SystemVue; Keysight Advanced Design System (ADS); Keysight Electromagnetic Professional (EMPro)

13.2. MarepuajibHO-TeXHHMYECKOe oOecreyeHre TUCUUIIMHBI JIsl JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMU 310POBbS
OcBoenne aucuuiuHbl Juiiamu ¢ OB3 ocymiecTBIseTcsl ¢ HUCMONb30BAHUEM CPEICTB OO0ydeHUs

14
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0011IeT0 U CIEeNHMAIbHOIO Ha3HAUYCHUS.

[Ipu oOyueHWH CTYICHTOB ¢ HapyWIEeHHAMHM CJyXa TPEIyCMOTPEHO  HCIOJIb30BaHHUE
3BYKOYCWIMBAIOWIIEH anmaparypbl, MYJIbTUMEIUWHBIX CpPEICTB W JPYIMX TEXHUYECKUX CPEACTB
npueMa/mepeaadn yueoOHoi mHGOpMaMK B JOCTYNHBIX (opmax mjis CTYACHTOB C HAPYIICHHSAMHU CIyXa,
MOOUITEHOM CHCTEMBI 00YYEeHHUS IS CTYACHTOB C MHBAIMIHOCTHIO, TOPTATUBHOW MHIYKIIMOHHON CHCTEMBI.
YyeOHas aynmuTopusi, B KOTOPOM 00y4arOTCs CTYAEHTHI C HAPYIICHUEM CTyXa, 000pyIoBaHa KOMIIBIOTEPHOM
TEXHHUKOW, ayTMOTEXHUKOW, BUACOTEXHUKOM, SJIEKTPOHHOU TOCKOM, MYJIbTUMEIUIHON CUCTEMOM.

[Ipu oOy4yeHUH CTYIEHTOB ¢ HAPYWIEHUSIMM 3PeHHSIMH ITIPEIYCMOTPEHO HCIOJb30BaHUE B
JIEKIMOHHBIX M Y4EOHBIX ayTUTOPUSAX BO3MOXKHOCTU MPOCMOTPA YAAICHHBIX OOBEKTOB (HAIIPUMEpP, TEKCTa
Ha JIOCKE WM Cllaiijia Ha SKpaHe) MPHU MTOMOIIY BUCOYBEIUYUTENICH IS YIaIGHHOTO ITPOCMOTpa.

[Ipu oOy4yeHUU CTYIEHTOB € HAPYILIEHUSIMH OINOPHO-IBHUIraTeJbLHOI0 anmapara HUCHOJIb3YIOTCS
aJbTepHATUBHBIE YCTPOMCTBA BBOAA HMH(OpPMAIMA W JPYrHe TEXHUYECKHE CPEICTBAa IpHeMa/Tepenadn
yaeOHOi MH(pOpManMu B AOCTYMHBIX (GOpMax Mg CTYISHTOB C HAPYIICHUSMH OMOPHO-JBHTaTeILHOTO
amnmapara, MOOMJIBHOM CHCTEMbI O0yUYeHHUS JIJIS JTFO/IeH ¢ MHBAJIUTHOCTBIO.

14. ®oHa OLIEHOUYHBIX CPEICTB

14.1. OcHoBHbIE TPpeOOBaHUS K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PEeKOMEH1allun
@OoHJ OLEHOYHBIX CPEACTB M THUIIOBBIE KOHTPOJBHBIC 3aJaHMs, HCIOJIb3yEMbIE JUIS OLEHKHU
c(OpPMUPOBAHHOCTH M OCBOCHUS 3aKPEIUICHHBIX 32 JUCIUTIIMHON KOMITETSHITMH MPU TIPOBEJICHUN TEKYIIEH,
MIPOMEKYTOYHOM aTTecTally O JUCHUILTMHE MPUBEACH B MPUIIOKEHUU K paboyeil mporpamme.

14.2 Tpe6oBaHusi K (pOHIY OLIEHOYHBIX CPEICTB JUIS JIMI[ C OTPAHMYEHHBIMH BO3MOKHOCTSMH
310POBbS
I[J'ISI CTYZ[GHTOB C HWHBAJINIHOCTBIO HpCIIYCMOTpeHI)I JOIIOJIHUTCIBbHBIC OLCHOYHBIC CpeI[CTBa,
nepeveHb KOTOPhIX YKa3aH B TaONUIIE.

Taﬁ.lmua 14 — I[OHOJIHI/ITCJILHI)IG CpeacTBa OUCHUBAHUA TJISA CTYI€HTOB ¢ MHBAJHIHOCTBIO

Bunl TOIOIHUTEILHEBIX OLIEHOYHEIX @opMbI KOHTPOJISI U OLIEHKHU

Kareropuu ctyneHToB
CpeAcCTB pe3ynbTaToB 00y4eHus

TecTbl, MUCbMEHHBIE CAMOCTOSTEIbHbBIE
paboThI, BOIPOCHI K 3a4eTY,
KOHTPOJIbHBIE PabOThI

[IpenMy1ieCTBEHHO MMCbMEHHAs
IIpOBEpPKa

C HapymeHusaMu
ciyxa

C napymenusimu | CobecefioBaHue MO BOIIpocaMm K 3a4eTy, [IpeuMyInecTBEeHHO YCTHas MPOBEPKa

3peHus OIIPOC IO TEPMHUHAM (MHIUBU1YaJIBHO)
C napyuieHussMu Perienue TUCTaHIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHBIE  [IperMMyIecTBEHHO AUCTAaHIIMOHHBIMH
JIBUTATEILHOTO CaMOCTOSITENIbHBIE PA0OTHI, BOIIPOCHI K METOJIaMH
anmapara 3a4ery
C orpannuenusiMu o  TecTsl, NUCbMEHHbBIE CAMOCTOSATEIbHbIE [TpenmymiecTBEHHO MTPOBEPKa
o01IeMeTUIIUTHCKUM paboThI, BOTIPOCHI K 3a4eTY, METONIaMH, UCXOMSI U3 COCTOSTHUS
MOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI ~ 00YYarOLIErocst HA MOMEHT IPOBEPKU

14.3 MeToanuyeckue peKOMEHIALMH 10 OLIEHOYHBIM CPEACTBAM IS JIMI[ ¢ OTPAHUY CHHBIMHU
BO3MOKHOCTSIMH 310POBbSI

Hns crynentoB ¢ OB3 mpenycmarpuBaeTcst A0CTyIHas popma mpeoCTaBIeHUS 3a1aHA OIEHOYHBIX
CPEICTB, @ UMEHHO:

— B Ie4aTHoM (opme;

- B Ie4aTHON (hopMe C YBETMUYEHHBIM LIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- METO/IOM YTEHUS aCCUCTEHTOM 3a/laHusl BCIIyX;

- IPEAO0CTaBICHUE 3a/JaHMsI C UCIIOJIb30BaHUEM CYpJOIIEPEBOIA.

CryneHTaM ¢ MHBaJIMIHOCTBIO YBEIMYMBAETCA BpPEMS Ha MOATOTOBKY OTBETOB HA KOHTPOJIbHbBIE
BONpPOCHL. /ISl TakuX CTYIEHTOB IpedycMaTpuBaeTcss AOCTyNHas (opMma MpPEeAOoCTaBICHHs OTBETOB Ha

15
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3aJ]aHus, a UMEHHO:

- MMCbMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMITBIOTEPE;

— Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT aCCHCTCHTA;

— IPE/ICTaBICHNE OTBETOB YCTHO.

[Tponienypa oLEHUBaHMS PE3YIHTATOB OOy4YEHHS HHBAJIUIOB IO AMCUUILUIMHE NpPEAyCMaTPHUBACT
npesocTaBieHne nHpopManuu B Gopmax, aJanTHPOBAHHBIX K OTPAaHUYCHUSM HX 3JI0POBbS M BOCTIPHATHUS
uHpOpMauu:

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JI1s1 1M1 ¢ HAPYLIEHUsSIMM CJIyXa:

— B ()OpME EKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoO (hopme.

JIJ1s1 JIMIL ¢ HAPYIIEHUSIMH ONIOPHO-ABUIaTeILHOTO anmapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- B TIe4aTHOU (hopme.

HpI/I HCO6XOI[I/IMOCTI/I JJIA 06yqa}01unxc;1 C MHBAJIMJHOCTBIO IIpoHCAypa OUCHHUBAHUA PE3YIbTATOB
O6yT-I€HI/I$I MOKET IMPOBOAUTHCA B HECCKOJIBKO 3TAIIOB.

16
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1. BBenenne

®onxa onenounslx cpencts (POC) sBaseTCsS MPHIOKEHHEM K pabouell MmporpaMMe THUCIHUIUIAHBI
(MpaKkTUKKW) W TPENCTaBISIET COOOH COBOKYMHOCTh KOHTPOJBHO-U3MEPHUTEIBHBIX MaTrepHalioB (THIIOBBIE
3ajaun (3aJaHusi), KOHTPOJIbHBIE pa0OThI, TECTHI U JIP.) U METOJOB MX HCIOJIB30BaHUS, MpeIHA3HAYCHHBIX
JUTSL ©3MEPEHUST YPOBHS JIOCTUKEHUS CTYIEHTOM YCTAaHOBIICHHBIX PE3YJIETaTOB O0YUYECHUSI.

®OC mno gucuuruiiHe (MPaKTUKE) HCIONIB3YyeTCS TMpPH IMPOBEJCHUM TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTHU U MPOMEKYTOYHOM aTTECTAllUU CTYICHTOB.

[TepedeHb 3aKpeIICHHBIX 32 TUCIUTIINHOMN (MPAKTUKOMN) KOMITETEHIIUH MTPUBECH B TadmuIe 1.
Tabnuna 1 — [lepeuenb 3aKpeIUICHHBIX 32 JUCHUIITMHON KOMIIETEHIIUN

Kon @opMynUpPOBKa KOMIIETCHIIUN Oransl GOPMUPOBAHUS KOMITETCHIIUI

I1K-6 TOTOBHOCTBIO BBITIOJIHATH PacyeT 1 JlomxeH 3HaTh - OCHOBHBIC 3aKOHBI
MIPOEKTUPOBAHUE JETAJICH, Y3JI0B U YCTPOMUCTB  €CTECTBEHHOHAYYHBIX TUCLIUILINH
PAIMOTEXHUYECKUX CUCTEM B COOTBETCTBUU C  IIPUMEHUTENHHO K MPOo(hEeCCHOHATBHON
TEXHUYCCKHUM 3aJaHUEM C HUCII0JIb30BaHUEM JIESITEILHOCTH; - METOJBI MaTEMaTUIECKOTO
CpEACTB aBTOMAaTH3alluU MPOCKTUPOBAHUS aHaJiu3a, YKCIIEPUMEHTAIIBHOTO

MCCIIEOBAHUS M KOMIIBFOTEPHOTO

MOJICJIMPOBAHUS PATUOTEXHUYECKUX

CUTHAJIOB U LIETIEH; - OCHOBBI TEOPUU

CIIEKTPaJIbLHOIO aHAJIN3a

JIETEPMUHUPOBAHHBIX CUTHAJIOB; - TOYHBIE

¥ TPUOIMHKCHHBIC METOJIbI pacyeTa

JIETEPMUHUPOBAHHBIX CUTHAJIOB Ha BBIXOZE

JUHEHHBIX YaCTOTHO-U30HpaTeIbHBIX

IIEIICi; - OCHOBHBIC METOABI aHAIN3a

npeoOpa3oBaHU JETEPMHUHUPOBAHHBIX

CUTHAJIOB B HEJIMHEHHBIX MENAX; -

CPEACTBA TEOPETUYECKOTO,

KOMITBIOTEPHOTO U 3KCIEPUMEHTAIIBHOTO

UCCIIeZIOBaHUS MTPeoOpa3oBaHu

JIETEPMUHUPOBAHHBIX CUTHAJIOB B

OCHOBHBIX (DYHKITMOHANBHBIX y3JIaX

MH(POKOMMYHHUKAITMOHHBIX CUCTEM CBSI3H. ;

JlomkeH yMeTh - OMUCHIBATh  OOBACHATH

MPOLECCHI B INHENHBIX U HEJTMHEHWHBIX

PAIUOTEXHUYECKUX LIENAX, CTPOUTD UX

MOJIEJIH, PEIIaTh 3aJa4d; - PACCUYUTHIBATH U

U3MEPATDH CIEKTPAIIbHBIE XapaKTEPUCTUKU

AQHAJIOTOBBIX U JJUCKPETHBIX CUTHAJIOB; -

pacCUUTHIBATD U U3MEPATH YACTOTHBIE U

BPEMEHHBIE XapaKTEPUCTUKHA aHATIOTOBBIX

JIMHEHUHBIX IeTeH; - ONMCHIBATh U

OOBSCHSATH MPOIECCH B OCHOBHBIX

(YHKITMOHATBHBIX y371aX

MH(POKOMMYHHUKAITMOHHBIX CUCTEM CBSI3U

BO BPEMEHHOI 1 YaCTOTHOM 00NacTsX. ;

JlomxeH BnageTh - HaBbIKAMH

IUIAHUPOBAHUS U NPAKTUYECKOTO

BBITIOJIHCHHS IEHCTBUM, COCTABIISIONINX

YKa3aHHbIC YMEHHUS B OTBEJIECHHOE HA

BBINOJHEHHE KOHTPOJIBLHOTO 3aJaHUsl

BpEMS; - HaBbIKaMU camMOaHaju3a

pe3ybTaToB, B YaCTHOCTH, HABBIKOB

OIIK-2 CIOCOOHOCTBIO BBISBJISATH €CTECTBEHHO-
HAY4HYIO CYITHOCTb IIPOOJIeM, BO3HUKAIOIIUX B
xo7ie Mpo(heCCUOHALHOMN JESITEIIbHOCTH,
MPUBJIEKATh IJIs1 UX PELIEHUs
COOTBETCTBYIOIINN (PU3NKO-MaTEMaTHIECKHIA
anmnapar
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OO01mue XapaKkTEepUCTUKU IOKa3aTelell M KpUTEpPUEB OLEHUBAHUS KOMIIETEHLMH Ha BCEX 3Tarax

MpUBEEHBI B TaOIHUIIE 2.

MaTreMaTHYeCKOr0 aHaJIn3a CUTHAJIOB U
PaIrOTEXHUYECKUX LEIEN C
HCIIOTH30BAaHUEM COBPEMEHHBIX
BBIYMCIIUTENIbHBIX CPEJCTB; - HAaBbIKAMU
TEOPETHYECKOTO U IKCIIEPUMEHTAIBLHOTO
HCCIIEI0BAHMM MPeoOpa3oBaHUil CUTHAJIOB
B PAJIMOTEXHUYECKUX IIEIAX B PAMKax
(hM3HUECKOTO FIKCIIEPUMEHTA U
KOMITHIOTEPHOTO MOJICIUPOBAHUSL. ;

Tabnuma 2 — O6mue XapakTepUCTHKH MOKa3aTeleid U KpUTEpUEB OLIEHUBAHUS KOMIIETEHIIHHA 1O Taram

Tloka3arenu u
KpUTEpUHU

3Harb

Ob6namaer hakTUYECKUMU
U TEOPETUUCCKUMHU
SHAaHUAMU B IIPCACIax
U3y4aeMoil 001acTH ¢
INOHUMAHHUEM I'PAHUIL]
IPUMEHUMOCTH

OTinu4HO (BBICOKHI
YPOBEHB)

Xopomo (6a30BbIid | 3HaeT (HaKThI, MPUHIIHIIEI,

YMmern

OO6namaer Auara3oHoOM
NPAaKTUYCCKUX YMCHHUH,
TpeOyeMbIX I Pa3BUTHS
TBOPYECKUX PEIICHHIH,
abcTparupoBaHus
npoOiem

OOitagaer quana3soHoM

Bnanets

KonTponupyet padorty,
MPOBOJIUT OLICHKY,
COBEPILIECHCTBYET IEUCTBUSA
paboThI

beper oTBETCTBEHHOCTSH 3a

YPOBEHbB) npolieccol, oomue NPAaKTUYECKUX YMEHUH, 3aBeplleHHE 33/]1a4 B
MOHATHS B Tpeenax TpeOyeMbIX Ul PEIIEHUsI  UCCIIEJOBAHUH,
u3y4yaemoil obiaactu OIpeJIeJIEHHBIX MPO0JIeM B  IPUCTIOCAOINBAET CBOE

001acTH UCCIIEOBAHUS HIOBEICHUE K
00CTOSITENILCTBAM B
pelieHny nmpoodiem

VnosnerBopurensH O6nagaer 6a30BbIMU OO6nagaeT OCHOBHBIMHU Paboraer npu npsmMom

0 (TOpOroBBIN OOLIMMH 3HAHUSIMU YMEHUSIMH, TpeOyeMbIMH  HaOJIOACHUN

YPOBEHbB) JUISL BBITTOJIHEHUSI TPOCTHIX

3ajaq
2 Peanuzanus KoMIeTeHI Ui
2.1 Komnerenuus IIK-6
[TK-6: TOTOBHOCTBIO BBINOJHATH pacuyeT M NPOSKTHPOBAHMUE JleTayed, Y3JI0B M YCTPOWCTB

PaIMOTEXHUYECKUX CHUCTEM B COOTBETCTBHHM C TEXHHYECKHM 33JlaHUEM C WCIOJIh30BAHHEM CPEICTB
aBTOMAaTH3allMK TPOESKTUPOBAHUS.

st popMHUpOBaHUS KOMITETEHITUH HEOOXOAMMO OCYIIECTBUTE PSJ ATAMOB. JTaIbl (POPMUPOBAHUS
KOMITETEHIIUH, TPUMEHSEMBbIE HJs OTOr0 BHIBI 3aHATHUH M UCHOJb3yeMble CpPEACTBA OIEHUBAHUS
MIPE/ICTABJICHBI B Ta0uIIe 3.
Tabnuua 3 — Dtansl GopMUPOBaHUS KOMIIETEHIIMH U UCIIOIb3yeMbIe CPEICTBA OIICHUBAHUS

Cocras 3HaTh Ymern Branets
Coneprxanue aJTOpPUTMBI pacuera u IIPOBOJUTH PACUETHI U METOIUKAMHU pacyera 1
JTaIoB IIPOEKTUPOBAHMS I€TANIEH, TMPOEKTHUPOBAHUE ACTAIEH, NPOECKTHUPOBAHUS JETajeH,

Y3JI0B U YCTPOUCTB
PagOTEXHUYECKUX
CHUCTEM B COOTBETCTBUU C
TEXHUYECKHUM 3aJaHUEM;

y3JI0B U yCTPOUCTB paauo-
TEXHUUYECKHUX CHCTEM B
COOTBETCTBUH C
TEXHUUYECKUM 3aJIlaHUEM;

y3J10B ¥ YCTPOUCTB
PaguOTEXHUYECKUX
CHUCTEM., HaBBIKaMH
IIPOCKTUPOBAHUS Y3JIOB U

METOANKHU HCIIONIB30BaTh CPEJICTBA  YCTPOWCTB

MPOCKTUPOBAHUS aBTOMATH3AINH PAAMOTEXHUYECKUX

pPaIuOTEXHUUYECKUX MPOEKTUPOBAHUS JIS CUCTEM C UCIOJIb30BaHUEM
19
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Bunwl 3anstuit

YCTPOMCTB M CUCTEM C
HCIIOJI30BAHUCM CPCACTB
aBTOMAaTHU3alNH
MPOCKTUPOBAHMUS.

e [IpakTnueckue

pacuera u
MPOEKTUPOBAHUS IETAJIEH,
Y3JI0B M YCTPOMCTB
PAIMOTEXHUYECKUX
CHCTEM.

e [IpakTnueckue

CPEIICTB aBTOMaTH3aIlun
MPOCKTUPOBAHMSL.

e CamocrosrenpHas

®opMynupoBKa MOKa3aresael 1 KpUTepreB OLIEHUBAaHUS JAHHON KOMIETEHIIMH MTPUBEIeHA B TaOIUIEe

4

e JlomMaliHee 3aJaHHCE;
e Oruet 1o
WHIUBUAYAIBHOMY
3aJaHUIO;

e Pacuernas pabora;
e KoHcnekT
CaMOTIOJITOTOBKH;

e OTtyer 1o KypcoBoit
pabore;

o TecT;

e 3auer;

e DK3aMeH;

e Kypcosas pabora
(mpoexr);

o JlomaiHee 3a7aHue;
e Ortyer no
UHIUBHUIYaJIEHOMY
3a/IaHHIO;

e 3ammTa KypcoBbIX
IpOEKTOB (pador);

e Pacuernas pabora;
e KoHncnekr
CaMOIIOITOTOBKH;

e OTuer no KypcoBoi
pabore;

o TecT;

e 3auer;

e DK3aMeH;

¢ KypcoBas pabora
(IpoexT);

Tabnuna 4 — [Mokazarenu U KpUTEPHUH OIEHUBAHKS KOMIIETCHIIUH HA dTanax

Cocrasn

OTIn4YHO
(BBICOKHUH YPOBEHB)

3Harb

e 00OCHOBBIBAET
AJITOPUTMEI pacdye€Ta u
MIPOEKTUPOBAHUS
JeTaJiel, y3JI0B 1
YCTPOMCTB
PAAUOTEXHUYCCKUX
CUCTEM B COOTBETCTBHUU C
TEXHUYECKUM 3a/IaHUEM;
® aHaNU3UPYET
METOJIUKHI

YMmeTn

® I'paMOTHO ITPOBOAUT
pacueTsl u
IIPOEKTHUPOBAHHE
JIeTaJIel, y3-JIOB 1
YCTPOMCTB
PAAUOTEXHUIYCCKUX
CUCTEM B COOTBETCTBUU C
TEXHUYECKHUM 3aJaHUEM;
® YBEPEHHO MPUMEHIET
CpCACTBa aBTOMATU3alluN

3aHSATHS; 3aHATHS,; pabora;
o Jlexkuuu; o Jleknuu; e JlaGoparopHbie
e CamocrosiTeNbHas e CamocrosiTeNnbHas paboThI;
pabora; paborta; e Koutpomns
¢ JlaGoparopHsle o JlaGoparopHsie CaMOCTOSTEILHOM
paboThI; paboTHI; paboTsl (KypcoBoi
e KoHTpOJb e KoHtponb IPOCKT / KypCoBast
CaMOCTOATEJIbHOMN CaMOCTOATEJIBHOMU pabora);
paboTsl (KypcoBoi paboThl (KypcoBoOit
MPOEKT / KypcoBast IPOEKT / KypcoBast
pabota); pabota);
Hcnons3yembie o KoutponbHas pabora; e KonrponbHas pabora; e OTt4er 1o
CpeacTBa e OTuyer no e Ortyer 1o nabopaTopHOit paboTe;
OLICHUBAHUA naboparopHoii paboTe; naboparopHoii pabote; o JlomarHee 3aqaHue;

e Ortuer no
WHIUBUAYAIEHOMY
3aJJaHHIO;

e 3amuTa KypCOBBIX
MPOEKTOB (pador);

e Pacuernas pabora;
e Otuer o KypcoBoit
pabore;

e 3auer;

e DK3aMeH;

e Kypcosas pabora
(mpoexr);

Bnanets

® YBEPEHHO BJIJICET
METOJIMKaMH pacyeTa u
MIPOEKTUPOBAHUS
JleTajieu, y3JioB U
YCTPOKWCTB
PAIUOTEXHUYCCKUX
CUCTEM;

e ¢ cBOOOIHO
HCIOJIB3YET IPUEMBbI
IIPOEKTUPOBAHUS y3JI0OB U

CornacoBaHa Ha noptane N2 16685

20




Xoporo (6a30BbIii
YPOBECHb)

MIPOEKTUPOBAHUS
PAAUOTCXHUYCCKUX
YCTPOMCTB M CUCTEM C
HCIIOJIb30BaHUEM CPENICTB
aBTOMAaTH3aluH
MIPOEKTUPOBAHUS;

® [IOHHMMAET AJITOPUTMBI
pacuera u
MIPOEKTUPOBAHUS
JIeTaJIeH, Y3JI0B 1
YCTPOMCTB
PaIMOTEXHUYECKHUX
CHCTEM B COOTBETCTBUU C
TEXHUYECKHUM 3aJJaHUEM;

® AprymcHTUPYCT

MIPOEKTUPOBAHUS JIJISI
pacuera u
MIPOEKTUPOBAHUS
JIETAJIEH, Y3JIOB U
YCTPOMCTB
PaIUOTEXHUYECKHUX
CHUCTEM,;

® CaMOCTOSITEIILHO
MIPOBOJUT PACUYETHI U
IPOEKTUPOBAHUE
JIETAJICH, Y3JIOB U
YCTPOMCTB
PaIUOTEXHUYECKHUX
CUCTEM B COOTBETCTBUU C
TEXHUYECKUM 3aJaHUEM;
® KOPPEKTHO HCIIOJIb3YET

YCTPOMCTB
PaAuOTCXHUYCCKUX
CHCTEM C
HCIIOJIb30BaHUEM CPENICTB
aBTOMAaTH3aluU
MIPOCKTUPOBAHMS;

® BIIAJICCT METOAUKAMU
pacudera
IIPOEKTUPOBAHUS
JIeTaJIeH, y3JI0B U
YCTPOWCTB pajguo-
TEXHUUYECKUX CUCTEM;

® HCIOJNB3YET IPUEMBI
MIPOEKTUPOBAHUS y3-JIOB
U YyCTPOMCTB

IIPOEKTUPOBAHHUS
JIeTaJIeH, y3JI0B 1
YCTPOMCTB paguo-
TEXHUYECKHUX CHUCTEM;

® UMEET NIPEACTaBICHUE
0 METOAMKaX
MIPOEKTUPOBAHUS y3JI0B U
YCTPOMCTB
PaaUOTEXHUYECKHUX
CUCTEM;

YCTPOMCTB paguo-
TEXHUYECKHUX CUCTEM;
e ymMmeeT paboTarb Co
CIIPaBOYHOM
JIUTEPATYPOU;

MOPSI0K CPCACTBA aBTOMATU3AlMU =~ PaJMOTEXHUYCCKUX
MPOCKTUPOBAHHUS IPOCKTUPOBAHHUS JJIsT CHCTEM C
PaIuOTEXHUYCCKUX pacyeTa u HCIIOJIb30BAaHUEM CPEJICTB
YCTPOMCTB M CUCTEM C IPOCKTUPOBAHHUS JC- aBTOMAaTH3aluU
UCIIONB30BaHUEM CPEACTB  TalleH, y3JI0B U MIPOCKTUPOBAHU,
aBTOMaTu3aluu YCTPOWCTB
MIPOCKTHPOBAHUS, PagUOTECXHUYCCKUX

CHUCTEM;

VIOBJIETBOPUTEIIbH =~ ® BOCHPOU3BOIHUT ® YMCCT NPCIACTABIIATh ® BiaJceT

0 (IIOpPOTOBBIN OCHOBHBIC IPUHIIUIIBI pe3yabTaThl PacyeToOB TEPMHUHOJIOTHEN B

YPOBEHb) pacuera u XapaKTEpUCTUK y3JI0B U obJacTu

IIPOEKTUPOBAHHUS Y3JI0B U
YCTPOKWCTB
PaIMOTEXHUYECKUX
CUCTEM;

® Croco0eH KOPPEKTHO
IIPEJICTABUTh PE3YIbTATHI
pacdera XxapakTEepUCTHK
y3J10B U YCTPOMCTB
CpEACTB
PaIMOTEXHUYECKUX
CUCTEM;

2.2 Komnerenuusa OIIK-2

OIIK-2: cmocoOHOCTHIO BBISBIATH €CTECTBEHHO-HAYYHYIO CYIIHOCTH MPOOJIEM, BO3HHUKAIOIIUX B
Xxone TPodeCCHOHATLHOW JEATCIIbHOCTH, TMPHUBICKATh I WX PEIICHUS COOTBETCTBYIOIIMHA (hHU3UKO-
MaTeMaTU4eCKUH armmapar.

st popMHUpOBaHUST KOMITETEHITUH HEOOXOAMMO OCYIIESCTBUTE PSJ ATAMOB. JTaIbl (POPMUPOBAHUS
KOMITETEHIIUH, TPUMEHSEMbIe [ JITOrO BUIBl 3aHATHA H HCIOJNb3yeMbIE CPEACTBAa OICHUBAHUS
MIPE/ICTABJICHBI B TAOIHIIE S.
Tabnuna 5 — Jtansl GopMUPOBAHUS KOMIIETEHIIUN M UCTIONIE3YEMbIE CPEACTBA OIICHUBAHHS

Cocrasn 3HaTh YmMmeTh Bnanets
Coneprxanue €CTeCTBEHHOHAYYHYIO BBISBIISITh €CTECTBEHHO- HaBBIKAMU BBLISABICHUS
JTAIOB CYITHOCTH MIPoOIIeM Hay4YHYIO CYLIHOCTh CYITHOCTH TIpoOIieM

nepenayn u 00padboTku
CUTHAJIOB B 00J1aCTH

mpo0sieM, BO3HUKAIOIINX B Tepeaadu U 00paboTKH
XoJ1e Tpo(heCCHOHAILHON  CUTHAJIOB; OITBITOM
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paanoTEeXHUKH; (PU3UKO-
MaTeMaTU4eCKUN anmnapar,
MIPUBIICKAEMBbIN TS
pereHus mpoodiem
nepenayn u 00paboTku
PaIHOTEXHUIECKUX
CUTHAJIOB.

Bunel 3ansTuii o IIpakTuyeckue
3aHSTHS,
o Jlexknuu;
e CamocTrosiTenbHast
pabora;
e JlaGoparopHbie
paboTsr;
e KoHTpOJb
CaMOCTOSITENILHOM
paboTsI (KypcoBoOi
MIPOEKT / KypcoBast

JeSITeIbHOCTH;
MIPUBIICKATH JJISl PEIICHUS
npoOieM nepenadu u
00paboTku
PaIMOTEXHUUYECKUX
CUTHAJIOB
COOTBETCTBYIOIINI
(bU3HKO-MaTeMaTHIe CKUN
arrmapar.

e [IpakTnueckue
3aHATHUS;

o Jleknuu;

e CamocTosiTenbHast
pabora;

e JlaboparopHsbie
pabdoThI;

e KoHTtponb
CaMOCTOSITENIbHOI
paboThI (KypcoBOit
POEKT / KypcoBast

npuBJcUeHUs (PU3NKO-
MareMaTu4ecKoro
arrapara Jiisi pereHus
npoOJieM mepeaadu u
00paboTKu paano-
TEXHUYECKHUX CUTHAJIOB.

e CamocTosTenbHas
pabora;

e JlaGoparopHbie
padoTHI;

e Kontpois
CaMOCTOATEIBHON
paboThl (KypcoBoit
MPOEKT / KypcoBast
pabora);

e Pacuernas pabora;
e Koncnekr
CaMOIIO/ITOTOBKH;

e OTtuer 1o KypcoBoit
pabore;

o TecT;

e 3ayer;

e DK3aMeH;

e Kypcosas pabota
(npoexr);

@®opMynupoBKa MOKa3aresaeil 1 KpUTepreB OLIEHUBAaHUS JAHHON KOMIETEHIIMH MTPUBEIeHA B TaOIUIEe

e 3amnuTa KypcoBbIX
POEKTOB (pabdoT);

e Pacuernas pabora;
e Koncnekr
CaMOTOATOTOBKH;

e OTuer no KypcoBoi
pabore;

o TecT;

e 3auer;

e DK3aMeH;

e Kypcosas pabota
(IpoexT);

YMmeTn

6.

Tabnuna 6 — [lokazarenu U KpUTEPHUH OIEHUBAHKS KOMIIETCHIIUH HA dTanax
CocraB 3HaTh

OTiIn4HO ® JCCIIEyeT

(BBICOKUH yPOBEHB)  €CTECTBEHHOHAYUHYIO
CYIIHOCTb IpobIeM
nepeaayn u 00paboTKu
CUTHAJIOB B 00JIacTH
palMOTEXHUKH;

® yMeeT TpPaMOTHO
BBIPA)KaTh U JOKA3bIBATh
€CTECTBEHHOHAYYHYIO
CYIITHOCTB TIpo0sIeM
nepeaayn ¥ 0opadboTKu
CHTHAJIOB,;

pabota); pabota);
Hcnonb3yemelre o KoutponbHas pabora; e KonrponbHas pabora; e OTt4er 1o
CpeacTBa e OTyeT no e Otuer no naboparopHoii paboTe;
OLICHUBAHHUSA naboparopHoii paboTe; naboparopHoii pabote; o JlomarHee 3aqaHue;
e JlomariHee 3a/1aHuE; ¢ JlomaiHee 3aanue; e Ortuer o
e Ortuer 1o e Ortuer no WHINBUyaJIbHOMY
WH/IUBUyaIbHOMY VH/IMBUYaIbHOMY 3aJJaHHIO;
3aJJaHHIO; 3aJJaHHIO; e 3ammra KypcoBBIX

MPOEKTOB (pador);

e Pacuernas pabora;
e Otuer 1o KypcoBoit
pabore;

e 3auer;

e DK3aMeH;

e Kypcosas pabora
(mpoexr);

Bnanets

® YBEPEHHO BJaJleeT
HaBbIKaMH BBISIBJICHUA
CYIIIHOCTH IpobieM
nepeaadn u 00paboTku
CUTHAJIOB;

e cBOOOIHO BiIageeT

CornacoBaHa Ha noptane N2 16685

22




® aHATM3UPYET
npuMeHeHne (pu3nKo-
MareMaTu4ecKoro
arrapara,
MIPUBJIEKAEMOTO IS
perieHus mpooiem
nepegadu u 00padoTKw;

® CBOOOJHO MPUMEHSIET

(hu3MKO-MaTeMaTHIE CKUMA

armapar Jjisi peIeHus
npo0OeM nepenadd u
00paboTku
paIMOTEXHUYECKHIX
CUTHAJIOB,

OITBITOM TIPUBJICYCHUS
¢du3zuKo-
MareMaTu4ecKoro
arrapara JuIsi pereHHs
npo0JseM nepenadu u
00paboTKu
pPalMOTEXHUYECKUX
CHTHAJIOB;

Xoporo (6a30BbIi
YPOBEHD)

® TIOHUMaeT
€CTECTBEHHOHAYYH VIO
CYIIHOCTb ITpo0iIeM
nepeaayu u 00paboTKu
CUTHAJIOB B 00J71aCTH
PalMOTEXHUKH;

® TIpe/CTaBIsAeT
pUMEHEHHE (PU3NKO-
MareMaTu4ecKoro

® KOPPEKTHO BBIPAKaeT
CYIIHOCTb ITpo0IeM
nepeaayn ¥ 00padboTKu
CHUTHAJIOB;

® CaMOCTOSITEIBHO
MpUMEHSET (PU3UKO-
MaTeMaTu4eCcKui
armapar JJisi peIeHuUs
npoOJieM nepenadu u

® BJIAJICCT HABBIKAMH
BBISIBIICHHSI CYIITHOCTH
mpo0JieM nepeadu u
00pabOTKH CUTHAJIOB;
® BIIAJICET OMBITOM
npUBJIeYeHUS (PUBHUKO-
MareMaTu4ecKoro
arrapara Juisi peIeHHs
npo0JIeM nepeiadu 1

anmapara Jisi peleHus 00paboTku 00paboTKu

npo6ieM nepeaadu u pazroOTEXHUYECKUX PaIMOTEXHUYECKUX

00paboTKwy; CUTHAJIOB; CUTHAJIOB;
VIOBJICTBOPUTEIIbH =~ ® naeT ONpe/eIeHUs e yMeeT paboTarh co ® BiaJceT
0 (OpOroBbIi OCHOBHBIX ITOHATH B CIIPaBOYHOMN TEPMHUHOJIOTHEN B
YPOBEHB) o0nacTv nepeaavn u JIUTEPATypPOH; npeaIMeTHON obnacTu

00paboTKu
PanTuOTEXHUIECKHIX
CUTHAJIOB,;

® BOCIIPOM3BOIIUT
OCHOBHBIE TTOJIOKSHHS
CYIIHOCTH IIpobieM
nepenadu 1 00paboTku
CHTHAJIOB,;

® yMeeT MPEACTaBIATH
pEe3yJIbTaThl CBOCH
paboTHI;

3 TunoBble KOHTPOJIbHBIC 3aITaHUS

3HAHHS;
® CrI0COOEH KOPPEKTHO
NPEICTaBUTh 3HAHUS U
MH(pOPMAIHIO;

Jns peanu3anvy BBIMICTIEPEUUCIEHHBIX 3a7ad OOYYEHHUS HCIOIB3YIOTCS TUIIOBBIE KOHTPOJBHBIC
3aJlaHusl UM WHBIE Marepuaybl, HeoOXOMUMbIC IS OICHKH 3HAHWA, YMEHHI, HaBBIKOB M (WMJIM) OIbBITA
NESTEIPHOCTH, XapaKTEPHU3YIOIMMX dTanbl ()OPMUPOBAHMS KOMIETEHIIMA B TPOILECCE OCBOCHHS
00pa30BaTeNbHON IPOrPaMMBI, B CIEIYIOIIEM COCTABE.

3.1 TeMbl KOHTPOJIBbHBIX padoT
— Pacder oTK/IMKa Ha BBIXOJI€ TUHEWHOMN AIIEKTPUUYECKON LIETIH.
— Pacuer cniekTpa TOKa Ha BbIXO/IE HEJIMHENHOW LIETH
— IlpakTrueckoe NpUMEHEHHUE TEOPEM O CIIEKTPaAx
— Pacuer xapakTepucTuk uppoBeIX GUIBTPOB

3.2 Tembl 1200paTOPHBIX padoT
— IlpakTuka anmapaTypHOTO aHaJIM3a CUTHAJIOB BO BpPEMEHHOM U YaCTOTHOM 00NacTsIX
— MHccnenoBanue CrieKTpOB yIPaBISIOLIIUX CUTHAIOB
— IlpoxoxaeHue ynpasisitolMX CUTHAJIOB YePe3 JIMHEIHBIE LIeTH
— HccnenoBanue HETMHEMHOTO YCHIIMTENS M YMHOKHUTENS YaCTOThI
— AMIUIUTYOHBIA MOAYIISITOP
— HccnenoBanue 1eTeKTUPOBAHUS aMIUTUTYAHO-MOYIUPOBAHHBIX KOJIeOaHUI

Jlns peanuzanuy BhIICTIEPEUNCICHHBIX 3a/1a4 00YUYEHHS UCTIONIb3YIOTCS CIEAYIONINE MaTepHalIbl:
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TUIIOBBIC KOHTPOJIBHBIC 3a/IaHUA WJIN UHBIC MaTCpUAJIbI, HGOGXOI[I/IMBIG JJI1 OICHKHU 3HaHHﬁ, YMGHHﬁ,

HAaBBIKOB U (WMJIM) OMbITA JESATENIbHOCTH, XapaKTEePU3YIOIUX ATanbl (OPMUPOBAHUS KOMIIETEHIIUN B
Iporecce OCBOCHHUsI 00pa30BaTeIbHON MPOTPAMMBI, B COCTABE:

Tunossie Bonpockl Tecta 1o Teme «ODU3NYECKUE XAPAKTEPUCTUKU CUT'HAJIOB»:

Bonpoc 1: Ha pucynke 1 mokasan curaain S(t). Onpenenuts aHATUTHYECKOE BPEMECHHOE
npezcrasieHue curnana S(t).

BapI/IaHTBI OTBCTOB

" =72 A () = )
A 0, 1<y, 1Y |2 0. t<7
~ 4 E, t20 78 _%sts%

s(t) = %(%+%) _%- st)=<e, t>0

~hy 0 3 0, t<_t12, t>! 4 0, t<_%

Pucynok 1 0 %(%+%j’ _%sts%

°) 0, t<_t12, t>%

Bomnpoc 2: Ha pucynke 2 noka3zan curaai S(t). OnpeneiinTe HEYETHYIO OTHOCHTEIILHO HYJISI
COCTABJISIIOIYIO S, (t) curHama S(t).

BapuaHTbl OTBETOB

sft) s(2)
E/2 ! ——-E/2
—i | §
1) 0 i £ 2) = 0 { £
Y .
o) -&4 W
Er- 3
s ES;
E/ S —
. N E/é‘l -7 |
o | Y 1 L o
! = 0 B | -E4°
_1_~F
PucyHnok 2 /é
58
- 0 (4
5) I |
__._E2
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Bonpoc 3: Ha pucynke 3 nokasan curnain S(t). Onpenenuts suepruto 9 curnaina S(t).

st} BapuanTel 0TBETOB
1 5o E%, 3=2E2t1
AW 1) 3 2) 3
- | N4 :
/4 | f' _ _E2
3) 2=0 2 2=E%,
_E _____
5 E*,
Pucynok 3 5) 4

Bomnpoc 4: /lano aHanuTHYECKOE BpEMEHHOE MTPEeACTaBIeHUE curHaga. OnpeaenuTh SHEPTUIO Dy
YEeTHOM OTHOCHTEJIBHO HYJISI cOCTaBsitoriel curnaina S(t).

BapI/IaHTLI OTBCTOB

. (27
Esin | —t|, O
s(t) = (T j
0, t<0, t;

E? E’T
7 - 3 =
1) uem 4 2) uem 2
E’T
9qem = 0 2 =
3 9 -
_ 2
5) Qqem - 2E T

(1) m oTHOCHUTENEHO % (2) mepuomuueckoro curuana S(t).

Bonpoc 5: Ha pucynke 5 nokaszan curnain S(t). OnpenennTh BU CHMMETPUH OTHOCUTEIBHO HYJIS

sy

BapuaHTbl OTBETOB

AN

—%\—T_A/U 7

Pucynok 5

1. HeuerHas 1. HeyerHas
1) 2. HeuyeTHas 2) 2. dYeTHas

1. yerHas 1. yerHas
3) 2. HedeTHas 4) 2. deTHas

1. yerHas
5) 2. obirero Buja

Bonpoc 6: Ha pucynke 6 mokasan curaain S(t). Onpenenuts BEMTUIHHY MOITHOCTH P
nepuoanueckoro curnana S(t), ecnmu E = 2B, R = 10 Om.

ott) BapuaHTsl 0TBETOB
E
0 P-0 2) P=0,25 Bm
-7
i K7 3) P=25 Bm 2) P=0,05 Bm
— | _E/2
PucyHOK 6 5) P=5 Bm
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Tunossie Borpock! Tecta 110 Teme «<YIACTOTHBIE 1 BPEMEHHbBIE XAPAKTEPMCTUKU JIMHEWHBIX LIEITEN»:

I[ano: IIATb BaApHUAHTOB ueneﬁ, II4Th BaApUAaHTOB MEPEAATOYHBIX (l)YHKHHI;'I, IITh BAPHUAHTOB IICPEXOAHBIX XaPAKTCPUCTHK

()

1) 2) (©) (4)
c JH : L
e Rl
_—/— | |k 1]
L
VY ° o —_
P 2 P+ A Ps P Ps
I 2p+ 2 2 2p+ 2
02 4 2 p+/5 p +pﬂ+a)p p+75 pc +3ps-
I I4 g
— 2y — 2 3 B P _ — 2 ~
1.2 4 B e 2 sing 0,45.(e 0384t _, 2.62,6’t) L2 cos €t ;
2 o P 2
1 1 R
O6osHauenns: p=—— , 0 =—, DP=—
g RC P JLC d L
Bonpoc 1: Kakoii ienu cooTBETCTBYET Bonpoc 2: Kakoll nenu cooTBETCTBYET Bonpoc 3: Kakoii nenu cooTBeTCTBYET
AUX Bunma AUX Buna h(t) Buma
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K (@)

h(t)

/N "\
0\/\/1

Bonpoc 4: Kaxoii nienu cooTBETCTBYET

Bonpoc S: Kakoii nepexonHoit

Bonpoc 6: Kaxoii nienu cooTBETCTBYET

h(t) Buma XapaKTePUCTUKE COOTBETCTBYET g(t) g(t)
hit)
W——————— 1 B ét 1 B - ét
gty ==ot)+~--e 2 gty ==ot)-"-e 2
1 2 4 2 4
Y
0 t
Bonpoc 7: Kakre AUX u h(t) coorBercTByIOT 11emi HOMeD (3)
1) | 2) | @) (4) )
27
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K (@) K (@) K (@)] K ()] K @)
1 ¥
175 - —— — g S —
plo— % 4 {
% AN |
0 0 0 0 0
ht) ht) ht) hit) ht)
= R E———
0 0 0 0
Bonpoc 8: Kakoii nepeparounoii GyHKIHH Bonpoc 9: Kaxkoii nepexonnoit Bonpoc 10: Kaxoii nieru cooTBeTCTBYET
cooTBeTcTBYeT h(t) BUja XapakTepucTuke cooTBeTcTByeT K(p) Buaa K(p) Buna
B . , 02
h(t)zi.e 2 .Sin‘}pt/.g(t) K(p) = ; P 5 K(p) = p2+w2
o p P +3pB+ P
[Tpumeuanue: OTCYTCTBHE BEPHOTO OTBETa 0003HAYUTH 1 (poii 0
28
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Tunossie Borpockl Tecta 1o Teme « | EOPEMBI O CITEKTPAX):

Bonpoc 1: OnpefenunTtb CNekTpanbHyto NAOTHOCTb CUrHana S, ()

BapuaHTbl OTBETOB
. 2 _ 2 : . 2ao
Sz(a))=u Sy(w)=-]
o’ +o° o + o

2 S2(1) : 200

I Sy =12

| 5 ¢ @ +o 2 oot Jo

: o

S,(w)=——

? o +w?

Bonpoc 2: Yka3aTb aMNAUTYHO — YaCTOTHYIO XapaKTePUCTUKY cUrHana S, (t)

BapunaHTbl oTBETOB

1/a? |S,(@) 1o’ [S:()| 1ao? [S2(0)

) N g ® dg N 20 |

1/o? [52(0) 1/o? [5:(0)

N

| n a) I n a

KonTponsHas pa6ora o Teme «PACUET OTKJIMKA HA BBIXOJIE JIMHEMTHOM

SJIEKTPUYECKOM LIEITN »:

Bapuanr 1

e TloJNyYnTh aHAMTHYECKOE BHIPAKEHHUE M MOCTPOUTH Tpaduk aos  O—| |
AUX nuHeWHOW memu [MacmTad YacTOTHOM OCH OIICHHUBAaTh B
enquannax o, rae o = 1/(RC)]. (Ob6s3aTenbHbIe pacueTHBIE TOYKU |::|
Ha ocH 4acToT: ® = 0, a, 00.)

e PaccuutaTh M NOCTPOUTh BPEMEHHBIE XAPAKTEPUCTUKH LIETIH.
(O6s3aTenbHEIE pacyeTHBIE TOUKM Ha och BpeMmenH: t = 0, 1/a, © ©
0.)

KonTponsHas pa6ora 1o Teme «PACUET CITEKTPA TOKA HA BBIXOJIE HEJIMHEMHOM LIEITH»:

Bapnanr 1

K senuneitHomy onementy (HD) mpunoxkensl cymma A
noctosiHHOro Up M mepeMeHHOro ¢ aMIuiuTyJaol E TapMOHHUYECKOTO

HanpspkeHnid. B BeixozHyro wnens HDO  BriIloueH mnapaiienbHBIN

KoJIeOaTeIbHBIA KOHTYpP, HACTPOCHHBIM B PE30HAHC C YacTOTOM

BXOJHOTO curHaia. llapamerpsl Harpy3ku HEJIMHEWHOTO >JIEMEHTA:

)

cececececbacaad

v
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JI00pOTHOCTH KOHTYpa Q = 65; pe3onancHas vactota fp = 235 k['11; emkocTh kKoHTYpa Cx = 3500 nd.

e BpINOJHUTE anmpoKCHUMAIMIO BOJBTAMIIEPHOW XapakTepucTMku HD CTeneHHBIM MOJIMHOMOM H
OTpe3KaMH MPSMBIX JIMHUH.

e PaccuuTtaTh CONPOTUBIEHHE HArpy3kd IOCTOSHHOMY TOKY M II€PEMEHHOMY TOKY Ha 4YacTOTax,
PaBHBIX YaCTOTaM IMEPBO U BTOPOIl rapMOHUK BXOJTHOTO CUTHAJIA.

s monmMHOMUANIBHOM anpOKCUMALINH

e PaccuuTaTh BEIMYMHY MOCTOSHHOW COCTABIISIIOIICH, aMIUTUTY/bl MIEPBOM U BTOPOW rapMOHUK TOKa,
MIPOTEKAIOIIET0 Yepe3 HeIMHEWHBIN 3yieMeHT, ecnu nocrosiHHoe cMenienne Ug cocrasnser 0,3 B, a
aMIUTUTYyJla TIEpEeMEHHON rapMoHHYeckoil cocrapisomiet £ pasua 0,1 B. Onpenenuts 3HaueHus
MIOCTOSIHHOM COCTaBJISIONICH U aMIUIUTY/ NEPBOM U BTOPOI FapMOHHK HAIPsHKEHUS HA HArpys3Kke Mmpu
TeX YK€ CUTHajax.

e (*) BriOpary pabouyio Touky HD Ha cepeaune nuHeitHoro ydactka. Paccuumrarh kosdduumeHt
YCUJIGHUSI JJI1 PE30HAHCHOTO YCWIWTENs, paboTaromiero B JUHEHHOM pexume. OmnpeaenuTb
MaKCHMaJIbHO JOIYCTUMYIO JUIsl JUHEHHOTO peXUMa aMIUIMTYAy CUTHajla Ha BXOJIE.

Tembl mpakTHYecKuX 3aHATHH (3 cemecTp):

Omnpenenenre BpEMEHHBIX U CIIEKTPAIbHBIX XapaKTEPUCTUK MEPUOINYECKUX CUTHATIOB
Omnpenenenne CeKTPAbHBIX XapaKTePUCTUK HETIEPHUOTUIECKIX CUTHAJIOB

[TpakTHueckoe NpUMEHEHUE TEOPEM O CHEKTpax

[TpakTiKa IpUMEHEHHUs OTIePaTOPHOr0 U BPEMEHHOT'O METOJIOB JUIsl pacueTa MPOXOKACHUS
CUTHAJIOB Yepe3 JIMHEHHbIE JIEKTPUUECKHE LIETN

[Ipaktuka npumenenus 11D qist ciekTpanbHOTO aHAIN3a

Pacuer criekTpanbHbIX XapaKTEPUCTUK AUCKPETHBIX CUTHAIOB

Tembl mpakTHUECKUX 3aHATHH (4 cemecTp):

Jluckperusaiiysi aHaJIOroBOro CUrHajIa U pacyeT CIEKTPaIbHOM MJIOTHOCTU AUCKPETHOMN
MOCIIE0BATEIbHOCTH

OnpeneneHne 4aCTOTHBIX U BPEMEHHBIX XapaKTEPUCTUK TPAHCBEPCAIBHBIX U PEKYPCUBHBIX
M ppoBBIX GHUIBTPOB

Cunre3 undpoBbIX QUIBTPOB METOJAMH HWHBAPUAHTHOCTU UMIYJIbCHOW XapaKTEPUCTUKU U
OMIIMHEWHBIM Z-TIpeoOpa3oBaHUEM

Pacuer mapameTpoB pagloCUTHAJIOB € Pa3jIMYHBIMH BUJIaMU MOJYJISILIUN

Pacder HU3KOUACTOTHOTO SKBUBAJICHTA N30MPATEIHHOM IIEMU U €0 XapaKTePUCTHK

Pacuer npoxosxaeHus paguocuruaia yepe3 n30upareabHyro Lelb

Pacuer cniekTpa TOKa Ha BBIXO/I€ HEJIMHENHON LIETN

Pacuer napameTpoB HETMHENHOTO YCUIIUTEINS U YMHOXKHTENS 4YaCTOThI

Pacuer napameTpoB aMILTUTYAHOTO MOAYJIATOPA

Pacuer mapameTpoB eTeKTOpa aMIUIMTYAHO-MOIYJINPOBAHHBIX KOJeOaHUMI

Pacuer mapameTpoB aBTOreHepaTopa rapMOHHYECKUX KoJeOaHun

Omnpenenenne aBTOKOPPENSLUOHHBIX U B3aUMHO-KOPPENSIIIMOHHBIX (YHKIIHIM

Pacuyer cornacoBaHHBIX (GUITBTPOB

Tembr mabopaTopHBIX padoT (3 cemecTp):

[TpakTuka anmapaTypHOTO aHaJIN3a CUTHAJIOB BO BPEMEHHOM M YaCTOTHOM 00JacTsIX
HccnenoBanue CrieKTPOB YIPABISAIONIUX CUTHAJIOB
[TpoxokaeHne ynpapisSOUUX CUTHAJIOB Yepe3 JIMHEHHbIE NN
Tembr mabopaTopHBIX padOT (4 cemecTp):
HccnenoBanue 4acTOTHBIX U BPEMEHHBIX XapaKTEPUCTUK TUCKPETHBIX CUTHAJIOB.
AMITIUTYAHO-MOIyJINPOBAHHBIE CUTHAJIBI
HccnenoBanne HEMMHENHOTO YCUITUTENS U YMHOXKHUTENS 4aCTOThI
AMIUTATYTHBIA MOIYTSITOP
HccnenoBanue qeTeKTUPOBAHUS aMILUIUTYIHO-MOYJTUPOBAHHBIX KOJeOaHUI
LC-aBTOreHeparop CMHyCOMAAIbHBIX KOIeOaHUH

Temsl KypcoBoit paboThl (4 cemecTp):
[To BBIOODY:
AmHarnoroBast 00pa00TKa CUTHAJIOB;
AmnasioroBast ¥ IMCKpeTHasi 00paboTKa CUTHAJIOB;
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HuckperHas 00paboTka CUTHAIOB M LU(pOBast GHIBTPALIUS.

Teopernueckue Bonpocs k 3auety no aucuuruinae PTIC:
1. ChopmynupoBaTh OCHOBHBIE UAEH NPEACTABICHUs CUTHaNa 00001IIeHHBIM psiioM Dypbe (CyTh
CpeIHEKBaIpaTUUECKOTO MPUOIMKEHUS, 3a4eM HYKEH OPTOTOHANIbHBIN 0a3uc, 3aueM MOJHBIH
0a3uc, yHHBepcaiabHas pacuyeTHas (Gopmya).
2. [Ipssimoe u o6paTHOE npeodpazoBanus Dypre (HU3MIECKUN CMBICII, PAa3MEPHOCTH, TPAHHUIIBI
IPUMEHUMOCTH, CBSI3b C KOMILIEKCHBIM psifioM Dyphbe).
3. IIpocreiimne o0o0meHHBIE QYHKIIMH, UX CBOWCTBA, CBSI3b MEXA1Y HUMH BO BpEMEHHON U
4aCTOTHOW 00JIacTH.
4. lnHaMHYeCcKre MOJICIH CUTHAJIOB (TeOMeTprYecKasi MHTEpPIpeTaus, MHTerpajibHble
IIPEJICTaBICHUSI U CBA3b MEXKIY HUMN).
5. TeopeMsl 0 crieKTpax: U3MeHeHrne MaciTada u quddepeHnupoBanne (BO BpEMEHHON 1
4aCTOTHOM 00J1acTH).
6. Teopembl O crieKTpax: CABUT U IEPEMHOXKEHHE (BO BPEMEHHOM U YaCTOTHOW 00J1acTH).
7. Teopembl O ClIEKTpax: CBEPTKAa M MHTErpUpOBaHUE (BO BPEMEHHOM M YaCTOTHOM 00J1aCTH).
8. IIpsimoe u obpatHoe npeodpazoBanus Jlamiaca (copmMyaupoBaTh OCHOBHBIC UICH: TMEPEXO]
ot npeobpazoBannii Pypre, P-mII0CKOCTh U CMBICT KOMITJICKCHOW 4acTOThI P, MHTErpasibHast
dopmyna Koiu u ee mpuMeHeHue).
9. CpaBHuTENBHBIA aHaNM3 npeodpaszoBanuii Dypee u npeodpazoanuii Jlamiaca (MHTETpaIbI
®ypse u Jlamiaca, rpaHUIbl IPUMEHUMOCTH, B3aUMHBIN MIEPEX0] OT OJJHOTO K IPYTOMY).
10. YactoTHbIE 1 BpeMEHHBIE XapaKTEPUCTUKU JIMHEHHBIX [ETIed | CBSA3b MEXy HUMH BO
BPEMEHHOH M YaCTOTHOM 001acTH.
11. Bo3aelicTBrE MEPUOANMYECKUX CUTHAJIOB Ha JIMHEWHBIE 1end. (MeTo1 KOMITJIEKCHBIX
aMIUIUTY/I U €r0 IMPUMEHEHUE 7S pacyeTa MepUOoJUUYEeCKIX CUTHAJIOB Ha BBIXO/E Y3KOMOJIOCHBIX
U IIUPOKOIIOJIOCHBIX JINHEHHBIX LIETIeH).
12. BozneiicTBre HEMEpHOAUYECKUX CUTHAIIOB Ha MuHEeiHbIe 1end. (OnepaTopHbIif MeTO1 pacueTa
otkiuka. CyTh METO/a, JOCTOMHCTBA, HEJJOCTATKH ).
13. Bo3aelicTBue HENEepHOIUUYECKUX CUTHAIOB Ha JIMHENWHBIE IeTH. (BpEMEHHBIE METO/IbI aHAJIM3a
JHTerpan [{roamernsi, vHTerpan CBepTKU; CyTh METOJI0B, JIOCTOMHCTBA, HETOCTATKH).
14. CpaBHUTENBHBIN aHAU3 PA3TUYHBIX METOJIOB pacueTa OTKJIMKA Ha BBIXOJIE JIMHEHHBIX 1enen
(omepaTtopHOro MeTojia U METO/I0B BPEMEHHOI'O0 UHTETPUPOBAHUS).
15. TonaspHas aMIUIMTYIHAs MOAYJIALUS (OCHOBHBIE TapameTpsl: M, Pcp, Po, Pmax, Pmin,
HIMpUHa CreKTpa). BpeMeHHoe, ciekTpajlbHOE U BEKTOPHOE MPECTABIICHUS.
16. AMIIIUTYAHO-UMITYJIBCHO-MOY/IMPOBAHHBIE CUTHAJIBI U MX CIIEKTPHI.
17. CpaBuurenbHblil aHanu3 AM curnanos u AVUM curxanoB Bo BpeMEHHOM U 4acTOTHOM
o0nacTH.
18. CpaBuuTenbHbI aHaM3 AM curHanoB 1 BM curHaioB Bo BpeMEHHOH M YaCTOTHOM 00JacTy.
19. TonanpHast yacTOTHast MOJYJISIIUA (OCHOBHBIE MTapaMeTphl: UHJEKC, IeBUALIMS, IIUPHHA
cnekTpa). BpemenHoe, ciekTpaibHOE, BEKTOPHOE MpeACTaBIeHus npu m<<l.
20. TonanbHas ¢a3zoBas MOIYJALMS (OCHOBHBIE TAPAMETPhl: HHACKC, AEBUAIUS, HMIMPHHA
criekTpa). BpemenHoe ,cieKTpaibHOE U BEKTOPHOE MPEICTaBIeHUS Mpyu m<<1.
21. CMenranHas MOAYNALMS (aMIUTMTYIHAs U yTiioBasi). BpeMeHHoe, crieKTpanbHOE U BEKTOPHOE
MIpe/ICTaBICHHUS.
22. TlousTue pu3nyecKoil orudaromieil, MCTHOBEHHOMN YaCTOTHI M MOJHOM (pa3bl Y3KOMOIOCHOTO
npouecca. [IpencraBneHue y3komnonocHOro mnpouecca B KOMIUIEKCHOHM TuiockocTH. [Tonsitue
KOMILJIEKCHON OrHOaromIeH.
23. Onenka pu3mueckoi orudaroIiei, MrHOBEHHOW YaCTOTHI U TIOTHOH (pas3bl ¢ MOMOIIBIO
npeoOpaszoBanuii [ unsbepTa.
24. AHaIMTUYECKUI CUTHAJ M €T0 CBOMCTBA BO BPEMEHHOM 1 4aCTOTHOW O0JIaCTH
(aHANMUTUYECKUI CUTHAT — KOMIUIEKCHAsI MOJIENb Y3KOIOJIOCHOTO CUT'HAJIa, ONPe/IeTICHHAs C
MOMOIIbI0 IpeoOpa3zoBanuii [ miboepTa).
25. Ananu3 n30MpaTeNnbHbIX Henel (aMIUTUTYIHO-4YaCTOTHAS U UMITYJIbCHAsI XapaKTEPUCTHUKHI
n30UpaTeNbHBIX IeTel).
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26. Hu3ko4acTOTHBIN SKBUBAJICHT U30MPATENbHBIX Lienel (OrpeiHoCcTh NpUuOImKeHus,
aMIUTUTYAHO-YaCTOTHAS U UMITYJIbCHAsI XapaKTEPUCTUKH),

27. CpaBHHUTEIbHBIN aHAIN3 N30MPATETFHON 1IeTIH ¥ €0 HU3KOYAaCTOTHOTO SKBUBAJICHTA
(CpaBHUTB aMIUTUTYAHO-YaCTOTHBIE XapaKTEPUCTUKHU, UMITYJIbCHBIE XapaKTEPUCTUKH U
nepeaaTouHblie GyHKINN).

28. ITpubnvkeHHbI BPEMEHHOM METOJ aHaJIu3a (METO ] OTHOAIoIei ) IPOX 0K ICHUS
Y3KOIIOJIOCHOTO CUTHAJIa Yyepe3 N30MpaTeNbHYIO IeTb.

29. ITpubnuKeHHbIH onepaToOpHbId METOA aHAJIN3a IMPOXOKICHUS Y3KOIIOJIOCHOTO CUTHAIA Yepe3
n30UpaTEIbHYIO LIEb.

30. KoppensaunoHHblii aHaIN3 AeTePMUHUPOBAHHBIX CUTHAJIOB (aBTOKOPPENIALUOHHAS (YHKIUS,
OHEPreTUUECKUN CIIEKTP U UX CBOMCTBA).

31. KoppenaunoHHblii aHaIU3 AeTepPMUHUPOBAHHBIX CUTHAJIOB (B3aUMHAas KOPPESILIMOHHAS
¢dyHKLUS, €e CBOHCTBA).

BapuanTs! 3a4eTHOi nucbMeHHoM padoTel o qucuurumae PTHC, 4.1:
3aoanue Ne 1.
[Tpon3BecTH CHEKTpPANbHBIA aHAIU3 IMEPHOINYECKOr0 CHUrHajma Buaa s(t), Tpaguk KOTOPOTro
nokasaH Ha pucyHke (nepuon T=500 Mkc).

s A
1B
| l l | >
/3 4T/3 7713 ’
IS
2B

e PaccuuTaTh ¥ MOCTPOUTH CIEKTP aMIUIUTYA U CIIEKTp ¢a3
(umciio rapmonuk < 10).
e 3ammcarh aHATMTUYECKOE BRIPAKCHUE U TIOCTPOUTD OIICHKY U3 JIBYX TaPMOHUK.
e PaccunTarh OTHOCHTEIHHOE 3HAYCHHE MTOTPEIITHOCTH MPEACTABIICHUS CUTHAA S(t) OIIEHKOH 13
JIBYX TAPMOHUK.
3aoanue Ne 2.
Paccuntarh ¥ MOCTPOUTH OTKJIMK Ha BBIXOJE JTMHEWHOH Ienu. CUTHAI Ha BXOJC OIHCHIBACTCS

~ -
—at o o 9
BBIPAKECHUEM sq = E- e .o (/, B. Jluneiinas 1ienpb 3aaHa UMITYJICHOM XapaKTEPUCTUKOW BHJA

~ g ~
g€ =p3-¢” o[ B
3aoanue Ne 3.
Teopernueckuii Bonpoc 15.
TonanpHasd amnauTygHas Momymanus (ocHoBHbIe mapaMeTpel: M, Pc,, Po, Pmax, Pmin, mmpuna
cnekTpa). BpemenHoe, ciekTpaibHOE U BEKTOPHOE MPEICTABICHUS.

DK3aMeHalMOHHbIe BoIpockl 1o aucuuiuinae PTLC:
1. Monenu curHaJIOB U UX CBOMCTBA. JIMHAMUYECKOE MPEICTABIIEHNE CUTHAIOB. DHEPTeTUUECKHE
XapaKTEPUCTUKU CUTHAJIOB
2. Pa3noxeHue mepruoAnIecKoro CUrHasa 1mo rapMoHuKaM. CrieKTpalibHbIe XapaKTePUCTHKU
NEPUOANYECKOIO CUTHAJIA
3. l'apMoHMUeCcKUil aHAIN3 HENMEPUOTUIECKUX CUTHAIOB. CTIIEKTpaTbHBIC XapaKTePUCTUKH
HENEPUOANYECKHUX CUTHAJIOB
4. Teopembl 0 cieKTpax (CI0KEHHE CUTHAJIOB, H3MEHEHHUE MaciTada, CIIBUT CUTHAJIOB BO
BpeMeHH, T PepeHIIpOBaHNEe, UHTETPUPOBAHUE, TPOU3BEICHUE CUTHAJIOB)
5. CeepThiBaHME ABYX cUTrHai0B. Koppemsiuonnsie pyHKINUN JBYX CUTHAIOB
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6. IIpeobpazoBanue Jlamnaca. O6parHoe nmpeoOpa3oBanue Jlamiaca

7. CroiicTBa mpeoOpa3oBanus Jlamaca (cmokeHHe CUTHAJIOB, H3MEHEHHE MaciTada, CJIBUT
CHUTHAJIOB BO BpeMeHH, TU(PepeHIIMpOBaHNE, UHTETPUPOBAHUE, TPOU3BEICHNE CUTHAIOB)

8. Maremarnueckue MOJIEIH JIMHEHHON AeKTpruieckoi nenu. [lepenaTounas, MITynbCHasl,
nepexoaHast XapaKTepUCTUKA IIETIH.

9. IIpoxoxaeHne NepUOANYECKUX CUTHAIOB Yepe3 Lenu (MEeTO1 KOMILJIEKCHBIX aMILIUTYI).
[TpoxoxxaeHre HeMepHOAMYECKIX CUTHAJIOB Yepe3 HenH (OMepaTopHbIid METO)

10. OmnepatopHblii METO OIIpEIeICHHs] YCTAHOBUBILEHCS peaKlIMY ey Ha BKIIOUYEHHE
NEePUOIMIECKOTO CUTHATIA

11. BpemenHnble MeTOIbI aHANIM3a (MHTETpaIbl Jlroamers)

12. AM xonebanusi. ToHabHAS MOIYJIALNS TAPMOHUIECKON HECYIIICH

13. Dueprernueckue xapakrepuctuku AM konebanuii. banancHas aMIuIMTyAHAs MOTYJISITUS

14. YrnoBas moxynsauus. ToHambHAast yriioBasi MOAYJISLIUS

15. CrexTp CUTHAJIOB YIJIOBOM MOAYJISILIMM MPH MAJIBIX MHAEKCAX MOIYJSALUN

16. CriekTp CUTHAJIOB YIJIOBOM MOAYJISALIMYU P MPOU3BOIBHBIX HHIEKCAX MOIYIISIIUN

17. AHanoroBble, TUCKpETHBIC U UPPOBbIe curHabl. O00O0IIEHHAS CTPYKTYpHAs CXeMa CUCTEMBI
ppoBoii 00paOOTKH CHTHAJIOB.

18. CnexTp OUCKpEeTHOro curHana. BausHue GopmMbl JUCKPETU3UPYIOIIMX UMITYJIHCOB Ha
XapaKTEPUCTHKH TUCKPETHOTO CHTHAJIA

19. Paznoxenue curnanos B psig KorenbHukoBa. JlokazarenbcTBo. OCHOBHBIE BHIBOBI

20. TIpssimoe u oopatHOe JTID. Cesi3p JAIID u ciekTpa JUCKPETHOTO CUTHAIA

21. Cpoiicta JII1D

22. Ilpsimoe u oOpatHoe Z-tipeodpa3oBanusi. CBoiicTBa Z-nipeoOpa3oBaHuit

23. Ludpossie GpunbTpbl. OCHOBHBIE CTPYKTYPbI. XapaKTePUCTUKH HU(PPOBBIX GUIBTPOB

24. Cucremnas ¢pyHKIuA UPpoBOro GuiIbTpa. Y CTOMYUBOCT AUCKPETHBIX CHCTEM

25. CunTe3 mudpoBbIX GUIBTPOB (METOA OMIMHEHHOTO Z-IpeoOpa3oBaHusl, METO MHBAPUAHTHOU
UMITYJIbCHOM XapaKTEPUCTHKH )

26. MeTtozpl pacueTa OTKJIMKA Ha BbIX0/1€ IIU(PPOBHIX (PUIBTPOB

27. BozpeiicTBue cnaboro rapMOHNYECKOTO CUTHAJIa Ha O€3MHEPIIMOHHBIN HEIMHEHHBIN 2JIeMEHT
28. Bo3zzeiicTBue CUIBHOIO FrapMOHUYECKOTO CUTHAJIA Ha O€3MHEPIIMOHHBIN HETMHEWHBIN 2JIEMEHT
29. HenuneitHOe pe30HAHCHOE YCHIICHUE. Y MHOKCHHE 9aCTOTHI TAPMOHHYECKHUX CHUTHAIOB

30. ABrokonebatenpHas cuctema. OOmume nojaoxenus. CTallMoOHapHBIN pexXUM PabOTHI
aBTOT€HEpaTopa

31. Bo3HuKHOBEHHE KOJIeOaHUH B aBTOreHepaTopax. MArKuil 1 )KeCTKUN peXUMBI
CaMOBO30YKICHHsI aBTOT€HEepaTopa

— 32. RC-reneparopsl

4 MeToauyeckne MaTepHaJIbI
s obecneuenus mporecca 0OydeHHsI M PelIeHUs 3a/1ad 00y4eHHs MCIIONb3YIOTCS CIETYIOIue
Marepuabl:
— METOAMYECKHE MaTepHalibl, OIpEeeSIoNIe MpoLeIypbl OLEHUBAaHUA 3HAHUHM, YMEHUH,
HaBBIKOB M (WJIM) ONBITA JEATENIHOCTH, XapaKTEPHU3YIOIIMX 3Tambl (OpP-MHUPOBAHUS KOMIETEHIUH,
coracHo 1. 12 paboueit mporpaMMsl.

4.1. OcHOBHas JqUTEpaTypa
1. PapuorexHuyeckue uenu u curHaisl. Yacts 1 Teopust CUTHANOB U IMHEHHbIE enu: YueOHoe
nmocobme / Kaparaeea H. A. - 2012. 261 c. [OnekrpoHHBI pecypc] - Pexum moctyma:
https://edu.tusur.ru/publications/2798, cBOOOIHBIA.
2. PammorexHudeckue 1enu U cUrHaIbl. YacTh 2 JluckpeTHas 00paboTKa CHTHAIOB M ITU(pOBast
¢unpTpanus: Yuebnoe nocobue / Kaparaea H. A. - 2012. 257 c. [DnexTponHbIil pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/2799, cBOOOHBIIA.

4.2. lononHMTEBHAS JJUTEPATypa
1. Tonoporckuii U.C. PaguorexHuueckue 1Menu U CUTHAIBL: yaeOHOe TocoOue /Uit By30B. - M.:
Hpoda, 2006. - 717 c. (Hanuuue B 6udmuorexke TYCVYP - 3 9k3.)
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2. backakoB C.M. Pagmorexumueckue menu U curHaiasl. M.: Brrcm. mxoma, 2003.-462c.
(mammuue B 6ubmotexe TYCYP - 69 3k3.)

3. Cubept Y.M. lenu, curnansl, cuctemsl: B 2-x gacTsax./Ilep. C anri.-M.: Mup, 1988-U1.336¢.
(manmmuue B 6ubmmotexe TYCYP - 39 3k3.)

4. Cubept Y.M. lemnu, curnansl, cuctemsl: B 2-X gactsax./Ilep. C annt.-M.: Mup, 1988-42.360c.
(mammuue B 6ubimoteke TYCYP - 32 9k3.)

4.3. O6s13aTes1bHbIE YUeOHO-MeTOAHYeCKEe MOCoOu s

1. Pamuorexnmueckue nenu u curHaibl. Yacts 1 Teopust CHTHANIOB ¥ JIMHEHHBIC 1IeTH: Y 4eOHO-
Meronuueckoe mocodue / Kaparaera H. A., Kucenes I1. C. - 2012. 34 c. [DaekTponHHbIi pecypc] - Pexxum
nocryna: https://edu.tusur.ru/publications/2790, cBOOOIHBIA.

2. Pammorexnmueckwe 1iend u curHanel. Y. 2 HenuneliHas panuoTexHuka: YdeOHOE
Metoandeckoe nocooue / Kamunckuit B. JI., Tenpnyxosckas JI. U. - 2012. 27 c. [DnekrponHslit pecypce] -
Pexxum moctyma: https://edu.tusur.ru/publications/2791, cBOGOIHBIA.

3. Pagmorexnuueckue menu W curHaiuel. JluckperHas o0paOoTka CUTHaNOB M IHdpoBas
dbunpTpanms: Mertonuyeckre yKka3aHus 10 BBIIOJHEHUIO KypcoBoid padoTsl / Kaparaesa H. A. - 2012. 70
c. [DnexTponHBIi pecypc] - Pexxum noctyna: https://edu.tusur.ru/publications/2792, cBoOOIHEII.

4. Pamuorexnuveckue nenu u curHanbl. Yacte 1: JlaGopaTopHbIi MNpPakTUKyM IO KypCy
«PagnoTexHuueckue nenu u curaainsl». Teopust curaanos. / Kaparaesa H. A., boromonos C. Y. - 2013.
36 c. [DnexTponHbIii pecypc] - Pexxum gocryma: https://edu.tusur.ru/publications/3417, cBoOOIHBIHA.

5. Pammorexnmueckne nenu u curHaibl. Yacte 2: JlabopaTropHbIi TPaKTUKyM IO KypCy
«PanuoTexHuueckue Lienu U curHaiabsl». Hemmnelnsle nenu. / boromonos C. U., Kamunckuii B. JI. -
2013. 29 c. [DnexTpoHHbIA pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/3418, cBoOOIHBIIA.

6. PanuorexHuueckue 1eNd U CHUTHAJIBL: MeETOAUYECKHE VYKa3aHUs [0 OpraHu3aluu
camocTosTeNbHOM paboTel / boromonoB C. U. - 2012. 25 ¢. [DnekrpoHHbIii pecype] - Pexxum mocryma:
https://edu.tusur.ru/publications/1638, cBOOOAHBIA.

Meroandeckue ykazaHus MO NMPAKTUYECKHM 3aHATHAM U CaMOCTOSITeIbHOH padore, HEOOXOAUMO
JUISL YCTICUTHOTO M3YYEHUSI TEOPETHUECKOro MaTepuaia, BBIMOJIHEHUs pacueTHO-TpadUyYecKuX 3a/laHui,
NpUBE/ICHB B y4eOHO-MeToan4Yeckux mocoousx (cm. myHkT 12.3.1. [1,2]) u y4eOHbIX mocoOusix (cM.
nyskT 12.1. [1]):

Kaparaesa H.A. PagmorexHuueckue LeNd U CUTHANBL. Teopusi CUTHAjJOB U JiMHeWHble Lenu llpakTuueckue
npuioxeHus 2.9 c¢tp.46-55; 5.6 ctp.114-121; 6.4 c1p.132-145; 7.5 cTp.162-166; 11.5 6 cTp.217-222.

4.4. Pecypcsol cetn UHTEpHET

4.4. ba3bl JaHHBIX, HHPOPMALIMOHHO CIIPABOYHBIC U MIOUCKOBbIE CHCTEMBI
1. KomnbrorepHslil 1abopaTopHbIi IPAKTUKYM 110 Kypcy "PaguoTexHuueckre nenu U CUrHamibl"
— M.: BHTHULI, 2008. - Ne50200800874 (CsuaperensctBo Ne 10434 00 oTpacieBoil perucrpanuu
pa3pabotku B «OTpacieBoM (poHie anropuTMoB u mporpamm» ot 25.04.2008 MockBa) Pexxum nocryma:
http://edu.tusur.ru/training/publicatos/1760
2. MathCad 13.
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